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Pesticides used improperly can be injurious to human beings, animais, 
and plants. Follow the directions and heed ail precautions on labels. Store 
pesticides in original containers under lock and key—out of the reach of 
children and animals—and away from food and feed. 

Apply pesticides so that they do not endanger humans, livestock, crops, 
beneficial insects, fish, and wildlife. Do not apply pesucides where there 
is danger of drift when honey bees or other pollinating insects are visiting 
plants, or in ways that may contaminate water or leave ulegal residues. 

Avoid proionged inhalation of pesticide sprays or dusts; wear protective 
clothing and equipment, if specified on the label. 

If your hands become contaminated with a pesticide, do not eat or drink 
until you have washed. In case a pesticide is swallowed or gets in the eyes, 
follow the first aid treatment given on the label, and get prompt medical 
attenuon. If a pesticide is spilled on your skin or clothing, remove clothing 
immediately and wash skin thoroughly. 


—_—_—_——————_ 


NOTE: Some States have restrictions on the use of 
certain pesticides. Check your State and local regulations. 
Also, because registrations of pesticides are under constant 
review by the U.S Environmental Protection Agency, 
consult your local forest pathologist, county agriculture 
agent, or State extension specialist to be sure the intended 
use is sull registered. 
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Preface 


The papers included in the supplement to the Sixth Report National Steering 
Committee for Management of Gypsy Moth and Eastern Defoliators were provided by 
Win McLean, Section Leader, Insecticide and Application Technology Section, 
USDA Animal and Plant Health Inspection Service, Plant Protection and 
Quarantine, Otis Methods Development Center, Bide, 1398. Otis ANGE, 
Massachusetts 02542-5008. (508) 563-9303, fax (508) 564-4398. 


The purpose of this supplement is to provide information to committee members 
and their associates on results and progress in screening and testing adjuvants 


insecticides, and biorational materials for control of gypsy moth and eastern 
defoliators. 
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Laboratory Screening of Candidate Pesticides 
July - December, 1974 
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Project Number: GM 5.1.1 

Project Title: Laboratory Screening of Candidate Pesticides 
Report Period: July - December, 197) 

Report Type: Interim 

Project Leader: Winfred H. McLane 


The main objective of this laboratory screening project is to collect 
mortality data on experimental compounds potentially useful against the 


gypsy moth, evaluating the data and selecting suitable materials for 
field testing. 


Circular tin dishes 3.75 X 0.5" were sprayed at 1 lb. AI/gal/ac in repli- 
cates of 5 with 2nd instar gypsy moth larvae used as test insects. Five 
larvae were allowed to crawl over the treated surface of each dish for 
given periods of time. Larvae were then removed and held on artificial 


diet with mortality readings being taken at various times. Results are 
tabulated below. 


7, \ 






eK 
Hours After 
Treatment | 
Material Exposure Larvae Exposed Hours Mortality % q 
Ee a ce ca i a po a 
DDT 50 w/P 5 min 1 23 h ] 
( w " uy he 16 : 
" " 7 20 ho 
4 i" 2h 2.5 28 
| Sevin 80S 5 min 1 30 hid 
1" "f mm 27 88 
"9 10 7 20 68 
Resmethrin EC 5 min al oe 8h J 
| "9 " hy 27 92 q 
a ff 20 100 
Check 5 min ih 30 ) 5 
| DDT 50 w/P 1 hour 1 2h 32 | 
" aed 2.5 25 8h. 
Be 4.5 h2 96 q 
| " i pees i] 8 25 76 
| "7 q 't 0.5 16 nn 
Sevin 80S 1 hour al 2h 96 
i ean 2.5 on 100 | 
: cae L.5 2 92 . 
C eos 8 25 100 
17 I vw 0.5 16 96 5 
3 Resmethrin EC 1 hour 1 2h 100 
i Came ORS an 96 
i" Spy Les he 100 5 
1" wg 5 7] 8 25 76 | 
i ( Pomt: 0.5 16 100 
Check Se wi 2 @) 
————---_—_—————————————— 


CGA-18809, I--3an and. TH-60h0 wettable powders were mixed with H50 and 
allowed tc age for 5 days at 80° and 60% humidity. After this period 
tender oak seedlings were sprayed and 2nd instar larvae were then in- 
troduced onto plants. 
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Mortality % 
Material Dosage Days Aged 2h eo H (2-H 96H 


CGA-18809 0.25 1b/gal/ac fe) 32 70 99 

" 0.125 1b/gal/ac 0 25 95 100 

" 0.25 lb/gal/ac 5 15 73 100 

" 0.125 lb/gal/ac 5 18 76 100 
Imidan 1.0 lb/gal/ac 0 9h, 100 

" 0.5 lb/gal/ac @) hh 100 

" 1.0 lb/gal/ac 5 16 82 99 100 

" 0.5 lb/gal/ac 5 Le via oh oe 
TH-6040 0.03 1lb/gal/ac 0 0 0 hy 9 

" 0.015 1b/gal/ac ) @) 0) 2 

" 0.03 lb/gal/ac 5 @) 3 64 85 

" 0.015 1lb/gal/ac 5 @) hi 52 90 
Check - - 0 a e) fe) 





Little if any effectiveness was lost: with CGA-18809 or Imidan. TH-60)0 
appeared to gain strength, however, this in part may have been due to 
the age of 2nd instar test insects. 


A field sample of encapsulated Diazinon was tested in the laboratory and 
gave good mortality for 3 weeks. This same material performed poorly in 
the field. 


Encapsulated Dibrom was tested at various dosages with results being 
poor. 


SAN I 197 and SAN I 201, organo phosphates from Sandoz Inc., gave excellent 
control of end instar gypsy moth larvae when tested on oak seedlings at 
0.0625 lb AI/gal/ac. When exposed to 3" of rainfall materials continued 

to give good kill. The acute oral LD 50 of SAN I 197 and SAN 201 to male 
rats is 1800 and 3120 mg/kg respectively. 


Mortality % 


Material Dosage Relies ecole Her UOeh ele ene oor 
SAN I197 2 1b AT/gal/ac - 87 Sipe A alale 

" Bs ‘ - 86 100 

i 0.5 C = 70 eH 100 

id 0.25 . = 50 9h, 100 

iy 0.125 H = ral eS 100 





SAN I 197 
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Mortality % 


Material Dosage Rain 2h H 8a [25H 96a 


0.062 lb AT/gal/ac 
0.031 a 

0 
0 


38 
15 
22 


63 
18 
1 
25 
0 
100 
100 
97 
85 
71 
0 
86 
gi 
42 
81 
6h, 
6) 


100 
LOO 
100 
LOO 

86 


13 
99 
98 


91 
Su 


89 


99 
60 
ge 
80 
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The following materials were tested against 2nd instar larvae on treated 
tender oak seedlings. 


Dosage Percent Dosage Percent 
Material 1b/gal/ac Mortality Material 1lb/gal/ac Mortali 
DS=2h)65 L150 100 (4 days) Buson 30 1.0 8 (4 days) 
(Diamond 0.5 95 (Buckman 0.5 3 
Shamrock) 0.25 92 Laboratory) 0.25 h 
0.125 86 0.125 5 
0.062 85 0.06 4 
0.031 25 Check o) 
0.015 3 
0.007 ) Vineland B- 1.0 1 (4 days) 
0.003 1 0.5 3 
Check 0 0.25 0 
Check O 
ACD-7029 rite 4h (3 days) ; 
(Allied 0.5 67 GC-10101 nO) 9 (lL days) 
Chemical) 0.25 Sl 0.5 5 
0.125 18 0.25 0 
0.062 TL Check 0 
Check 2 
GC-1028), sae) 94 (3 days) 
GC-9160 reo 38 (3 days) 0.5 85 
(Allied 0.5 h 0.25 75 
Chemical) 0.25 6 Ore 3h, 
0.125 ii 0.06 21 
0.062 0 Check 0 
Check ) 
SAN-197 0 100 ‘i days) 
GC-S-10200 10 3 (3 days) (In Water) 0.5 100 ( days) 
(Allied 0.5 a 0.25 100 a days ) 
Chemical) 0.25 6) 0.125 100 (4 days) 
0.12 a 0.062 63 (4 days) 
0.06 0 
Check 6) SAN-197 1.0 100 (2 days) 
(In 0.5 99 ( days) 
Gulf 15126 150 96 (3 days) Kerosene) 0.25 97 (k days) 
0.5 97 0.125 95 (4 days) 
0.25 98 0.062 89 (4 days) 
0.125 99 Check O (L days) 
0.062 O5 
0.031 83 
0.015 61 
0.007 23 
0.003 Ly 
Check 0 





Material - SAN I-197 


Dosage Percent 
lb 1l/ac Rain Sticker Mortali 


: ab 1" = 100 (72 hrs) 
" 3" - 86 (72 a 
" 1" 3% Chevron 100 (96 hrs 
| " 1" 3% Pinolene 1902 100 (96 hrs) 
0.5 4" - 100 (72 hrs) 
: 1) 3" a 97 36 aaah 
" 1" % Chevron 100 (96 hrs 
" 4" 3% Pinolene 1902 100 (96 hrs) 
| 0.25 4" - 97 eS ad 
1" 3" he 72 hrs 
| 0.125 1" é 8s hrs) : 
" 3" = S172 oe 
r" i" % Chevron 93 (96 hrs 
" 1" % Pinolene Nufilm 99 (96 hrs) : 
| " an 6% Chevron 87 (96 hrs) | 
" 1 6% Pinolene Nufilm 100 (96 hrs) 


Material - Gulf 51526 B15, Aged 23 days | 


Percent Mortality 
1b/gal/ac Sfter 5 Days | 


0.25 100 
0.125 100 
0.062 100 | 
0.031 96 
0.015 6 
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Based on prior field tests and laboratory data, the following Materials 
will be field tested during 1975 using aerial application. 


TH-60L,0 0.065 1b/gal/ac 150 acres 
TH-60,0 0.015 1b/gal/ac 150 acres 
CGA=18809 0.5 1lb/gal/ac 150 acres 
CGA=18809 0.125 1b/gal/ac 150 acres 
S-15126 0.5 1b/gal/ac 150 acres 
S-15126 0.125 1b/gal/ac 150 acres 
SAN I-197 «20 1lb/gal/ac 150 acres 


0 
SAN I-197 0.06 lb/gal/ac 150 acres 


Bevin O71 un sleG 1b/40 oz/ac 150 acres 
(Standard) 


Ground applications will be made with the following materials. 


ABG-6010 SAN I=197 
CGA-18809 SBP=1513 
Dipel Sevin 805 
FMC - 33297 S-1S126 
NTN-86 29 TH-6040 
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Laboratory Screening of Candidate Pesticides 
January - June, 1975 






dub holice? cdelip head a6 ee oe as. ie 
| ENS! tng, + Sean * ie 





Project Number: GM 5.1.1 

Project Title: Laboratory Screening of Candidate Pesticides 
Report Period: January - June, 1975 

Report Type: Interin 

Project Leaders: Winfred H. McLane and Joyce A. Finney 


The main objective of this laboratory screening project is to collect mor- 
tality data on experimental compounds potentially useful against the gypsy 
moth, evaluating the data a selecting suitable materials for field testing. 


The following materials were tested against Qnd instar larvae on treated ten- 
der oak seedlings. 


ee 


Dosage Percent 
Material lb A Weather ai Mortali 
Actellic 
(ICI America Inc.) 1.0 98 (3 days) 
0.5 a) 
0.25 86 
0.125 58 
0.062 3 
Check 6) 
AC-206, 769 ale) 100 (4 days) 
(American 0.5 99 
Cyanamid) 0.25 100 
: 0.125 : 89 
0.062 63 
Oe 32 Su 
0.015 20 
0.007 3 
Check L 
AC=206-797 1.0 | 96 
( American ops oe 
Cyanamid 0.2 
; 0.125 The 
0.062 76 
Check 0 
Bactospeine 1.0 100 
(Rhodia) 0.5 she 
0.25 96 
Osl25 16 
0.062 81 
e Check 0 


al! 


ES 





Dosage Percent 
Material 1b/gal/A Weather Aging Mortality 
Bromophos 10 100 ( days 
(Celamerck 0.5 100 
GmbH Co.) 0.25 19 
0.125 12 
0.062 fe) 
Check fe) 
CGA-13353 50 15 (6 days) 
(CIBA-Geigy) 0.5 10 
0.25 2 
0.125 8 
0.062 5 
Check 0 
CGA-18809 0.5 100 (3 days) 
(CIBA-Geigy) 0.25 100 
Diazinon ULV 3.8 1b/6 oz 100 (2 days) 
(Trans Chemic) 1.9 1b/32 oz 100 
0.9 1b/16 oz 100 
0.4 1b/8 oz 100 
0.2 lb/h oz oh 
Check 0 
3.8 1b/6 oz 88 (3 days) 
1.9 1b/32 oz hy 
0.9 1b/16 oz 3 
0.4 1b/8 oz ‘| ' 
0.2 lb/h oz 0 
Check 0 
3.8 1b/64 oz 65 (2 days) | 
1.9 1b/32 oz 22 
0.9 1b/16 oz | 3 
0.4 1b/8 oz 2 : 
0.2 lb/h oz 2 
Che ) 
Dimilin-25 w/P 0.062 7 68 (6 days) | 
(Thompson-Hayward) 0.015 59 
0.007 qe 
Check 0 
Dimilin 2 0.062 78 (6 days) 
Flowable 0.015 65 
0.007 69 
Check 0 








Material 


Dimilin 25 w/P 


Ds-2hh 65 


(Diamond- 
Shamrock) 


Dylox-Standard 
Formulation 
(Chemagro) 


Dylox=-New 
Molten 
Formulation 


Dylox-Standard 
Formulation 


Dylox-New 
Molten 
Formulation 


FMC-33297 
(FMC-Niagara ) 


Weather 


Material mixed 38 days 
prior to treatment 


yt 


" 


i" 


" 


yf 


" 


8 days 
8 days 


8 days 


8 days 
8 days 


8 days 


Percent 


Mortali 


73 (7 days) 
90 


66 (5 days) 


100 (6 days) 
100 
100 
100 
100 
100 


100 (6 days) 


34 (2 days) 
0 


99 (6 days) 


100 (6 days) 


99 (3 days) 


Se a a SS a SS HSS 


Dosage Percent 
Material lb 1/A Weather ats Mortali 
FMC-33297 0.25 52 days 99 (4 days) 

(FMC-Niagara) 0.125 52 days 100 
10 1" 100 (3 days) 
0.5 " 99 
0.25 " 98 
0.125 " 81 
0.062 " 90 
0.031 r" 86 
Check 0 
1.0 100 (3 days) 
0.5 100 
0.25 100 
0.125 97 
0.062 91 
0.031 65 
0.015 55 
0.007 39 
0.003 
Check 2 
slip a} 8 days 100 (3 days) 
0.5 100 
0.25 98 
0.125 98 
0.062 80 
Check 0 
120 4" 100 (5 days) 
0.5 " 98 
0.25 " 98 
0.125 is 99 
0.062 tw 98 
Check fe) 
On yt" 7 days 72 (2 days) 
0.5 a 60 
0.25 W Be 
0.125 " 6 
0.062 " a5 
180 4" 15 days 99 (3 days) 
OFS " 99 
0.25 " 98 
0.125 s 98 
0.062 " 80 








Dos 


age Percent 
Material lb/gal/A Weather Aging Mortality 
Matacil 1.0 100 (\ days) 
(Chemagro) 0.5 97 
0.25 a 
0.125 89 
0.062 32 
Check 0 
PP-557 alonny' 0.5 100 (3 days) 
0.25 100 
0.125 100 
0.062 98 
0.031 9h 
0.015 98 
0.007 93 
0.003 62 
0.001 4S 
Check fe) 
0.031 st 94 (3 days) 
0.015 - " 95 
0.007 " 7h 
0.003 5S 
0.001 " “iy: 
Check 0 
SAN=197 0.25 Material mixed 1 days 100 ( days) 
(Sandoz Wander) 0.06 before treatment 69 
Sumithion 1.0 100 (5 days) 
(Stauffer) On5 100 
0.25 29 
0.125 99 
0.062 88 
0.031 28 
Check @) 
S-15126 0.5 100 (h days) 
(Gulf) 0.125 100 
0.5 Material mixed 3 days 100 (5 days) 
0.125 before treatment 100 
0.5 hy : 100 (3 days) 
0.125 i 99 
0.125 an 97 
0.125 kr . 100 
0.5 au 14 days 100 (\ days) 
0.125 " 14 days 100 
0.5 4" 23 days 100 
0.125 " 23 days 88 
3 Check 
$$ ee 


Ce 
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Dosage Percent 
Material lb L/A Weather i Mortali 
UC=51109 1.0 100 (3 days) 
(Union Carbide) 0.5 99 
0.25 99 
0.125 95 
0.062 91 
0.031 69 
0.015 ky) 
0.007 - 6 
0.003 2 
Check fe) 


The following materials gave no mortality after a 3 day exposure to 1.0 lb/gal/a. 


A-13-18h,86 
A=-13=35522 
A=13-35769 
A=-13=35700 
A-13=35770 
A=-13=35771 


SBP-1513, which is chemically the same as FMC-33297, was aged and exposed to UV 
light to compare its stability to that of Resmethrin. 


Dosage Hours Percent 

Material lb ai/gal/A UV Light Mortali 
SBP-1513 (S.B. Penwick) 0.5 8 100 (3 days) 
Resmethrin (S.B. Penwick) 0.5 8 100 " 
SBP-1513 0.06 8 100 " 
Resmethrin 0.06 8 2h " 
SBP-1513 0.015 8 80 " 
Resmethrin 0.015 8 21 i 


_——— rr 


Test data indicated that SBP 1513 is considerably more stable than Resmethrin 
when exposed to artificial ultraviolet radiation (290 to 320 nm) that induces 
pyrethroid destruction. This is especially true at the lower dosages that 
would be used with a pyrethroid treatment. 


mis ka 


SBP 1513 also gave excellent mortality after various days of aging. 


C—O ee eee 


Dosage Percent 
Material lb/gal/A i Mortali 
SBP-1513 
(S.B. Penick) 0.5 100 (3 days) 
0.25 100 
0.25 8 days 100 
0.25 Pass Ms 100 
0.25 3 eae 99 
0.125 99 
0.125 '8 days 95 
0.125 ely) 100 
0.125 3 en 100 
0.062 93 
0.062 8 days 8h, 
0.062 As. AN 100 
0.062 Sige! 95 
ou 31 79 
0.031 8 days 58 
0.031 oom." 79 
0.031 37" 81, 
0.015 8h, 
0.007 75 
0.003 60 
0.001 Lo 


Tests were conducted to compare Sevin--Oil to liquid Sevin. 


ee SS nesses 


Dosage Percent 
Material lb/gal/A Weather i Mortali 
Sevin liquid hee 98 fe pe, 
(Union Carbide) " 4" | 100 (3 days 
: 3" 100 (5 days) 
" 9 days 100 (5 days) 
" 14 days 60 (2 days) 
O25 94 (4 days) 
: ule! 92 (3 days) 
17 3" 98 5 days) 
" 9 days 98 (5 days) 
e 14 days 36 ‘i days) 
0.25 93° (kh mk 
" 1" Th 3 days 
1 3" 92 5 days ) 
n 9 days 100 (5 days) 
: 14 days 4S (2 days) 





Dosage Percent 


Material lb A Weather al Mortalit 
Sevin--0il 10 1005 (3 rae 
(Union Carbide) " ad 99 (3 days 
"7 Be yh) 5 days) 
i" 9 days 100 (5 days 
" 1h days 88 (2 days 
0.5 100 l, days 
TT) yt" 90 3 days 
ty sk 100 (5 days 
" 9 days 100 (5 days) 
" 1h days 85 se ye 
0.25 99 o days 
1" 1" 91 3 days) 
4) 3" 100 (5 days) 
i 9 days 98 (5 days) 
Z 1h days 7, (2 days) 





Laboratory Screening of Candidate Pesticides 
Against the Gypsy Moth 
September 1, 1975 - March 31, 1976 
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Project Number: GM Gelet 

Project Title: Laboratory Screening of Candidate Pesticides Against 
the Gypsy Moth 

Report Period: September 1, 1975 - March 31, 1976 

Report Type: Interim 

Project Leaders: Winfred H, McLane, Joyce A. Finney 


The main objective of this laboratory Screening project is to collect 

rtality data on experimental compounds potentially useful against the 
&yPpsy moth, evaluating the data and selecting suitable materials for 
field testing. 


The following Materials were tested against gypsy moth larvae using the 
oak seedling test technique. 


Days 


After 
In- % Mor- Treat- 
Material Company Dosage star Weather Aging tality ment 
ABG-6070 Abbott 1.25 1b/gal/a It 100 2 
0.62 lb/gal/a : a 3 
0.31 1b/gal/A : 92 3 
0.15 lb/gal/a " 81 3 
0.07 lb/gal/A " 60 3 
0.03 lb/gal/A : 62 : 
0.01 1b/gal/A i 30 3 
0.009 lb/gal/a " 11 3 
0.004 1lb/gal/A " 1 3 
Check " 0 3 
- 31 1lb/gal/A " yt 45 5 
°15 1b/gal/A a hy 10 5 
-O7 1b/gal/A ‘ is 13 5 
1.25 1lb/gal/a " 9 100 2 


0.62 1b/gal/A " 9 60 2 











Nays 
After 
In- Days %Mor- Treat- 

Material Company _ Dosage star Weather Aging tality ment 
ABG=6070 Abbott 0.31 1lb/gal/A II 9 58 2 
oe 0.15 lb/gal/A " g 20 2 
0.07 1lb/gal/A 9 20 2 
Check " 9 0 2 
Decis Procida 0.13 lb/gal/A " 98 li 
s 0.006 1b/gal/A ‘ 96 4 
0.003 lb/gal/A " 90 bi. 
0.001 1b/gal/A " 12 ly 
0.0007 lb/gal/A" 1h Ly 
Check f 1 l: 
0.003 1b/gal/A " 31 13 2 
0.001 1b/gal/a i 31 6 2 
Check t 31 0 2 
Dimilin Thompson- 0.208 lb/gal/A " 95 = 

(SULYV) Hayward 

" : 1" 86 6 
0.104 1b/gal/A " 100 6 
: , un 91 6 
0.052 1b/gal/a a 90 6 
: : in 91 6 
0.026 1b/gal/A : 91 6 
" " 1" 82 é 





250s 
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Sa eet tama Sonate te A 
7 Days 
| After 
In- Days %Mor- Treat- 
Material Company Dosage star Weather Aging tality ment 
: Dimilin Thompson= 0.013 lb/gal/A tv 83 6 
(SULY) Hayward 
" "9 1" 719 6 
| Check " 0 6 
i 0.06 1b/20 oz/A " 1" 98 8 
j 9 an 98 8 
tf 3" 87 8 
| 0.03 1b/10 oz/A i" qu" 95 8 
1] 1] ow 2o3 8 
: iT " Bt 86 8 
Dimilin Thompson= 0.06 lb/gal/A vag i" 98 10 
(25 wo) Hayward NO STICKER 
| " " 1" 95 10 
3% CHEVRON 
STICKER ADDED 
" oT] on 95 10 
NO STICKER 
| " W on 85 10 
3% CHEVRON 
STICKER ADDED 
| f 1" 3" 90 8 
NO STICKER 
"9 " Bh 90 8 
3% CHEVRON 
STICKER ADDED 
| " 19 ht 100 lh 
NO STICKER 
| " u )," 100 1h 
3% CHEVRON 





| STICKER ADDED 
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Days 
After 
In- Days % Mor- Treat 
Material Co Dos star Weather j tal ment 
Dimilin Thompson- 0.06 lb/gal/A ie 5" 98 14 
(25 wp) Hayward NO STICKER 
1] rT) o" 100 1h 
% CHEVRON 
STICKER ADDED 
0.03 lb/gal/A II 1" 93 10 
NO STICKER 
tt " \" 99 10 
3% CHEVRON 
STICKER ADDED 
" ist ou 82 10 
NO STICKER 
tf 1) on 85 10 
% CHEVRON 
STICKER ADDED 
" 1a she 82 8 
NO STICKER 
19 " 3 86 8 
3% CHEVRON 
STICKER ADDED 
19 1] ht" 100 14 
NO STICKER 
wv v ht 100 14 
% CHEVRON 
STICKER ADDED 
1? "9 ot 98 1 hy 
NO STICKER 
19 19 o" 98 14 
% CHEVRON 
STICKER ADDED 
0.01 lb/gal/A II 1" 99 ria) 
NO STICKER 
" oT] 1" 3 8 10 
% CHEVRON 


STICKER ADDED 


re SS 


oe 


ne 


Days 
After 
In- Days % Mor- Treat- 


Material Company Dosage star Weather Aging tality ment 


Dimilin Thompson- 0.01 1b/gal/A II ou 81 9 
(25 wp) Hayward NO STICKER 


: 

: 

i 

i : : Bi area ‘e ‘ 
STICKER ADDED 

: " " 3" 8h, 8 
NO STICKER 

" " 3" 82 8 

| 

| 


3% CHEVRON 
STICKER ADDED 


9 iT] " 100 1h 
NO STICKER 


iT }," 100 aty 
% CHEVRON 
STICKER ADDED 


19 " 5 " 9 fs 14 
NO STICKER 


? 1" 5 " 100 al h 
3% CHEVRON 
STICKER ADDED 


Orthene Chevron 0.003 1lb/gal/soln. II Soil around 100 \ 
(28) plants treated 
with 50 ml of 
lb/gal/soln. as 


indicated 
| 0.001 1b/gal/soln. " : 100 4 
| 0.00078 1b/ "  * " 100 lb 
0.00039 lb/ " " : 100 mn 
| Check " 0 4 
Orthene Chevron 0.0156 lb/gal/A II 99 6 
| las 0.0078 lb/gal/A II 96 6 
6 


0.0039 lb/gal/Aa II 18 
eee 
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Days 
After | 


In- Days %Mor=- Treat- 
Material Company Dosage star Weather Aging tality ment 
7 Bik ICI 0.25 lb/gal/A II Sule 3 99 8 
2 EC 
0.125 1b/gal/A " aM 43 he) 
0.06 1b/gal/A " " 43 98 8 
0.03 1b/gal/A z i 3 97 8 
Check " " 43 0 8 
0.06 lb/gal/A ". NO SUNLIGHT 100 2 
" " EXPOSED TO 6 HRS 99 2 
NATURAL SUNLIGHT 
tv " 12.5 HRS ARTIFI- 100 i 
CIAL SUNLIGHT 
" " 26 HRS ARTIFICIAL 100 hi 
SUNLIGHT 
0.03 lb/gal/A " NO SUNLIGHT 98 2 
" " EXPOSED TO 6 HRS 96 2 
NATURAL SUNLIGHT 
" " 12.5 HRS ARTIFI- 100 | 
CIAL SUNLIGHT 
" " 26 HRS ARTIFICIAL 99 hy 
SUNLIGHT 
0.01 1b/gal/A " NO SUNLIGHT 85 2 
" " 6 HRS EXPOSURE 98 2 
TO NATURAL ; 
SUNLIGHT 
" " 12.5 HRS OF ARTI- 100 1 
FICIAL SUNLIGHT 
" " 26 HRS ARTIFICIAL 100 h 
SUNLIGHT 
RH-218 -ROHM and 1.25 1b/gal/A "W 100 2 
(EC) HAAS 
0.625 lb/gal/A n 100 hy 











Days 


After 
In- Days % Mor Treat- 
Material Compnay Dosage star Weather Aging tality ment 
RH-218 Rohm and 0.312 lb/gal/A ET 100 4 
(EC) Haas 
0.156 lb/gal/A " 100 h 
0.075 lb/gal/A " 100 h 
0.037 1b/gal/Aa " 97 3 
0.018 1b/gal/a " 86 3 
0.009 1lb/gal/a " 96 6 
0.00 1b/gal/a " 78 6 
Check " 0 6 
RH-0 308 " 1 1b/gal/A " 92 2 
(EC) 
0.5 lb/gal/a " 88 2 
0.25 1lb/gal/Aa " 64 2 
0.12 1b/gal/A " 65 2 
0.06 lb/gal/A  —s_—'"" | 39 2 
Check " 1 2 
SAN-197 Sandoz- 1.07 lb/gal/a " 100 3 
(EC) Wander 
0.53 lb/gal/a " 98 3 
0.26 lb/gal/A " 98 3 
SAN-279 Sandoz- 1.07 lb/gal/A " 100 3 
(EC) Wander 
0.53 1lb/gal/A " 99 3 
0.26 lb/gal/A " 96 3 
Check " 0 3 


ee eee 
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nea 
Days 


After 
In=- Days %Mor- Treat- 
Material Company Dosage : star Weather Aging tality ment 
SD-,.1706 Shell 1.2 lb/gal/a II 100 2 
EC 
ae " " ag 100 1 
0.6 lb/gal/aA " 100 3 
a " Ty 100 3 
0.3 lb/gal/A " 100 3 
" " 17 100 2 
Onl 1b/gal/A " 99 3 
Ww " Dal g 5 3 
0.07 lb/gal/A " 95 3 
7 " lye 75 3 
Check " 0 3 
0.07 lb/gal/A 3 it 36 3 
1] " 1" 60 3 
% CHEVRON 
STICKER ADDED 
1) 1] j" 90 5 
3% CHEVRON 
STICKER ADDED 
0.037 lb/gal/A " qN" ny 3 
" "v 1" hé 3 
% CHEVRON 
STICKER ADDED 
9 " 1" 8 3 5 
3% CHEVRON 
STICKER ADDED 
0.018 1b/gal/A " 4" 2 3 
9 9 1 1 8 3 


3% CHEVRON 
STICKER ADDED 





aeons rte crecens epee ore = pee cen mre ees ene ees emg 


Days 
After 
: In- Days %Mor- Treat- 
Material Company Dosage star Weather Aging tality ment 
SD-.1706 Shell 0.018 1lb/gal/A I 4" 28 5 
(EC) 3% CHEVRON 
STICKER ADDED 
0.009 1b/gal/A " u" 0 3 
7) 7] 1" 18 3 
2% CHEVRON 
STICKER ADDED 
9 9 1" y) 8 5 
% CHEVRON 
STICKER ADDED 
Check i" | fe) 5 
Sumithion Stauffer 1 1b/gal/A " 100 3 
(LO wp) 
Ty} 1] 1" 2h 5 
0.5 lb/gal/A " 100 3 
1" {? 1" 4 5 
0.25 1lb/gal/A " 17 5 
" " 1" 7! 5 
0.125 lb/gal/A " 52 3 
1" " 1" fe) 5 
0.06 lb/gal/A " 28 3 
aM" ta 1" fe) 5 
Sumithion " 1 1lb/gal/A " 100 3 
(8 EC) 
9 1" 1" al 5 5 
? "7 i" 60 7 
%% CHEVRON 
STICKER ADDED 
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Days 
After 
In- Days % Mor- Treat 
Material Company Dosage star Weather Aging tality ment 
Sumithion Stauffer 1 1b/gal/A Ir on 33 6 
(8 EC) 3% CHEVRON 
STICKER ADDED 
ft 7] 1" 28 5 
6% CHEVRON 
STICKER ADDED 
1" 7) 100 5 
f 9 1" 7 3 
3% PINOLENE 
STICKER ADDED 
9 TT 1" 8 3 
6% PINOLENE 
STICKER ADDED 
"f WwW 1" 100 3 
3%6 RHOPLEX . 
STICKER ADDED 
t 9 1" 98 3 
6% RHOPLEX 
STICKER ADDED 
0.5 1b/gal/A " 100 3 
1] 1) 1" 1 5 
ih] "9 1" Lh it 
3% CHEVRON 
STICKER ADDED 
" " on : 17 5 
3% CHEVRON 
STICKER ADDED 
1 9 1" 19 5 
6% CHEVRON 
STICKER ADDED 
0.25 lb/gal/A " 100 i 
Ww ih) i" O 3 
i] e 1" 61 7 
3% CHEVRON 
STICKER ADDED 
nnn nnn nnn nnn nnn nS SS SS SSE SC TS 3 SCENE SETSESCCEST ED 
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Days 


After 
. In- Days %Mor- Treat- 
Material Company Dosage star Weather Aging tality ment 
Sumithion Stauffer 0.25 lb/gal/A Tak “on 29 6 
% CHEVRON 
STICKER ADDED 
7) 1" Lk" 38 5 
6% CHEVRON 
STICKER ADDED 
0.12 1b/gal/Aa ine 97 fl 
te 7) lt" 0 5 
1" " 1" 9 
% CHEVRON 
STICKER ADDED 
"9 rT] ow vy 6 
; % CHEVRON 
STICKER ADDED 
1" "" 1" a 5 
6% CHEVRON 
STICKER ADDED 
0.06 lb/gal/A " 96 T 
" tf 1" 0 5 
it) "9 me 27 cl 
Hh CHEVRON 
STICKER ADDED 
19 ~~ 1f ow 26 6 
% CHEVRON 
STICKER ADDED 
1] tt 1" 28 5 
6% CHEVRON 
STICKER ADDED 
0.03 lb/gal/A " 29 6 
0.01 lb/gal/A " 9 6 
Check Hy 0 ws 
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Days 


After 
7 In- Days % Mor- Treat- 
Material Company Dosage star Weather Aging tality ment 
Sumithion Stauffer 1 1b/gal/Soln. II LARVAE SPRAYED 96 1 
(8 EC) DIRECTLY THEN 
EXPOSED TO ARTI- 
FICIAL DIET 
TH-60L,2 Thompson- 0.06 lb/gal/A " 100 16 
(2 FL) Hayward 
0.03 lb/gal/A " 100 16 
0.015 lb/gal/A " 100 16 
0.007 lb/gal/A i" oe 100 16 
0.003 1b/gal/A i" 100 16 
Check " 0 16 
WL=-, 3775 Shell 1.2 lb/gal/A " 100 3 
" " iV) 100 2 
0.6 lb/gal/A " 100 
" " 17 100 2) 
0.3 lb/gal/A " 100 3 
1? tf Ly, 100 3 
O.1 1lb/gal/A " 100 3 
“fe ih a7 99 3 
0.07 lb/gal/A " 100 3 
: 4 ay 97 3) 
Check " 0 3 
0.07 lb/gal/A " 1" 92 6 
we W i" 100 3 
%% CHEVRON 


STICKER ADDED 








Days 


After 
In- Days %Mor- Treat- 
Material Company _ Dosage star Weather Aging tality ment 
WL-4,.3775 Shell 0.03 lb/gal/A ab 1" 57 6 
1] " 1" 96 mm 
3% CHEVRON 
STICKER ADDED 
0.01 1b/gal/A " 1" 38 6 
" " 1" 80 h 
3% CHEVRON 
STICKER ADDED 
0.009 1b/gal/A " 4" 22 6 
rT) 1] 1" 5 8 4 


3% CHEVRON 
STICKER ADDED 


A test was conducted with the growth regulator RO-10-3108 from HLR Sciences: 


Test Insects Used: Laboratory reared th instar gypsy moth larvae. 
Larvae were reared on artificial diet up until time of test. One 
hundred larvae were exposed to RO-10-3108 treatment and 100 were 
used as a control. 


Treatment Used: Northern\red oak seedlings were sprayed in a labora- 
tory spray chamber. Ten Plants were treated and then 10 larvae were 
introduced onto the treated foliage of each plant. Ten untreated 
plants acted as controls. 


Dos and Rate Applied: Test material was applied to the foliage at 
OCS ELS ai/gal/A. 


Formulation Used: RO-10-3108, 50% EC - (ACR 2019E). Sample was re- 
ceived by Otis September 26, 1975. 





Holding Chamber: After treatment and larval introduction, plants were 
held at 26.67 C with a relative humidity of 60%. 





Results: As hth instar gypsy moth larvae consume large amounts of foliage 
daily, it was necessary to feed larvae daily. New foliage, when intro- 
duced to the treatment, was newly sprayed with RO-10-3108 at 0.5 lb ai/ 
gal/A. New control plants were not treated. At the time of feeding, 





ene 





mortality readings were made and general observations were made 
and recorded. 


After a 2 week exposure to treated foliage, a substantial decrease 
in feeding occurred and larvae started to look sick. At the same 
time, control larvae continued to feed well. From this point un- 
til the test was terminated, treatment plants were changed about 
every 2-3 days. Controls continued to be changed daily. Treat- 
ment insects had new sprayed foliage a total of 25 times with 
controls having new foliage a total of 43 times. 


Throughout the test, larval mortality occurred in both treated and 
controls. This was due to virus, cannibatism and effects of RO-10- 
3108. The end result was the development of 14 healthy pupae in 
the controls and no pupal development from the 100 larvae exposed 
to RO-10-3108 at 0.5 lb ai/gal/A. This would indicate that, in 

the laboratory, pupal development can be impeded, resulting in ex- 
cellent control of the gypsy moth. However, large amounts of treated 
foliage had to be consumed to achieve this. It is questionable if 
this amount would be available under field conditions. Work should 
now continue to determine the precise dosage and exposure needed 

to achieve adequate control. When this is obtained, we will then 
be able to tell where the material might fit into the overall gypsy 


moth program. 


No. Test % Pupae 
Material Dosage Insects Instar Recovered 
RO-10-3108 0.5 lb ai/gal/s 100 lth fe) 
Control 2 100 hth 1h 


nnn nnn LEER EERE 


During this reporting period much time has been spent working with a new 
Sevin-lj-Oil formation. Mr. J. Henderson, pilot, Beltsville, MD, found 
that with the assistance of select emulsifiers, he was able to dilute 
Sevin-l-oil with water. We have worked with Mr. Henderson on this and 
have developed a formation that will be tested in the field during 
1976. If workable in the field, the formation could save substantial 
amounts of money in the gypsy moth program. It might also be adapted 

to a mumber of other programs. 


A total of 16 emulsifiers were tested: 


aoe 








Sponto AK16-95 
Sponto Bhhc 
Sponto 6525 
Sponto 207 


Target E 
Folicole 
Adser 775 
Triton X-100 


Triton X-180 
Triton X-190 
Triton X-301 
Triton X-305 


Triton CS-7 
Triton 1956 
Foamwet 
Top Job 


Of this group, Triton X-190, Sponto AKI6-95 and Sponto HyiC appeared 


to be the most promising. 


tested. 


A material labelled Triton X-300 was also 
However, when Rohm and Haas were asked about the material, 


they said they had no record showing they ever produced the material. 


The Sevin--O0il was cut to 2 lb ai/gal/sol. by using 2 percent of 


emulsifier and 50 percent water. 


conducted. 


The following tests were then 


Material: Sevin-)-Oil 


Days After 
% Mor- Treat - 
Emulsifier Dosage Weather Instar tality ment 
Kerosene 1 1b/h0 o2/A 1@r 100 3 
Triton X-300 1 1lb/.5 gal/A " 100 3 
Sponto Hh4c 1 1b/.5 gal/A i" 100 3 
Triton X-190 1 1b/.5 gal/A " 97 h 
Kerosene 1 1b/0 o2/A Aged 17 Days " 93 2 
Triton X-300 1 lb/.5 gal/A " " 80 2 
AK16-95 1 1b/.5 gal/A—~__ : 100 3 
Kerosene 1 1b/hO o2/A Material Heated " 100 z 
tOmCOLG 
i " Material Cooled " 98 3 
tonOaC 
Triton X-190 0.5 lb/qt/A Material Heated " 100 3 
to 80°C 
" i" Material Cooled " 99 3 
ney Coe 
Sponto HC " Material Heated " 100 3 
to 80°C 
nt yy Material Cooled " 99 3 


to: 0°C 
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Material: Sevin-4-O0il 
% Mor=- Days After 





Emulsifier Dos Weather Instar tali Treatment 
Sponto HC 0.5 lb/qt/Aa mg 99 k 
0.25 lb/pt/A " 90 
Triton X-190 0.5 lb/qt/A " 100 3 
0.25 lb/pt/A : W553 h 
Check " 0 ly 
Kerosene 0.5 1b/20 oz/A Se " 100 3 
0.25 lb/pt/A " 98 h 
Triton X-300 0.5 lb/qt/A " 100 3 
0.25 lb/pt/A We Shs) hy 
Kerosene 1 1b/h0 o2/A Aged 17 days u 93 2 
0.5 1b/20 oz/A " i 88 2 
Triton X-300 1 1b/.5 gal/A " " 88 2 
0.5 lb/qt/A " " 83 2 
AK16-95 1 1b/.5 gal/A " " 100 3 
f \" " 100 3 
"" on "f 100 3 
0.5 lb/qt/A : 100 3 
"W 1" "v 100 3 
1] on "e 98 3 
Kerosene 1 1b/hO 02/A 1" " 99 3 

2 Sao 


Material: Sevin--0il 
Mor- Days After 


| Emilsifier Dosage Weather Instar_ tality Treatment 

Kerosene 0.5 1b/20 o2/A 1" II 2h) 5 
| 0.25 1b/10 o2/A uW" n 89 3 
| Triton X-300 1 1b/.5 gal/a y" " 99 3 
0.5 lb/qt/A yt" " 96 5 
| 0.25 lb/pt/A 1" ne 90 3 
| Sponto Hc 1 1b/.5 gal/A 4" 98 3 
0.5 lb/qt/Aa 1" w oe) 5 
| 0.25 lb/pt/A yt 9 90 3 
| Triton X-190 1 1b/.5 gal/A 58s Y 97 3 
! woes Mib/at/a 1" " 95 3 
0.25 lb/pt/A 1" is 719 3 
| Kerosene 1 1b/hO oz/A 1" " 99 3 

, Heated to 80°C 

" ; 

| " Cooled to 0°C " 98 3 
| Triton X-190 0.5 lb/at/A q" " 99 3 

Heated to 80°C 

1" 

| " ooled to O°C " 93 3 
Sponto Hc " 4" " 100 3 

| Heated to 80°C 
" 4" " 100 3 

| Cooled to 0°C 
Kerosene 1 1b/L0 o2/A on " 99 3 
| 0.5 1b/20 oz/A on " 96 3 


| 0.25 1b/10 oz/A on u 99 3 
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Material: Sevin-)-0i1 
Mor= Days After 


Emilsifier Dosage Weather Instar tality Treatment 


Triton X-300 1 1b/.5 gal/s on II 100 3 
0.5 1lb/qt/A a" f 99 é 
0.25 lb/pt/A a" i" 89 3 
Triton X-190 1 1b/.5 gal/A on " 98 
0.5 1lb/qt/a ou i 99 4 
0.25 lb/pt/a ou te 77 h 
Sponto Hc 1 1b/.5 gal/Aa ow 7 99 
0.5 1b/qt/A on u 99 h 
0.25 lb/pt/s on u 95 
Kerosene 1 1lb/L0 02/A or " 100 3 
Heated to 80°C 
"" an ih] 96 3 
Cooled to 0°C 
Triton X-190 0.5 lb/qt/a Qn " 95 3 
Heated to 80°C 
7 on 1] 9 8 3 
Cooled to 0°C 
Sponto Hh4c 0.5 lb/qt/A 20 iv 97 3 
Heated to 80°C 
9 on rT] 89 3 
Cooled to 0°C 
Triton X-190 0.5 lb/gal/a " 97 3 
0.25 lb/.Sgal/a u! 93 3 
0.12 lb/qt/a " 95 3 
0.5 lb/gal/Aa 1" " 90 3 
0.25 lb/.5 gal/Aa 1" 1 56 3 
0.12 lb/at/A tt g 12 
a B- 





Approximately 145 gallons of northern red oak acorns were collected and 
stored in cold storage. Five gallons were sent to Dr. Forgash of Rutgers 
for use in insecticide and parasite work. Northern New England personnel 
also collected acorns for the Otis laboratory. 


Very limited work was started with spray droplet size in the laboratory. 
It consisted mainly of reviewing literature. 


A small group of Apanteles melanocelus and Exorista larvarum were received 
at the screening laboratory. 





A total of 35 insecticide samples and 5 emulsifiers were received for lab- 
oratory tests. 


The insecticide spray chamber was calibrated using gas chromatography. 


Treatment Analytical 
(Malathion) Results 
Sample No. 1lb/A 1lb/A Ave 
B=-0.068-I 0.068 0.072 0.076 0.067-0.083 
weg " 0.067 
TET " 0.083 
IV " 0.081 
Vv = 0.076 
B-0.13-I OSL 0.091 0.088 0.072-0.101 
Ty, " 0.093 
PEL " 0.081 
IV " 101 
Vv " 0.872 
B-0.27-1 0.027 0.02) O.021 0.196-0.2h 
rT c 0.20 
sme " 0.20) 
IV " 0.196 
Vv " 0.196 
B-0.55-I 0.55 0.412 0.435 0.412-0.17 
1 " 0.412 
haga " 0.44 
IV " 0.44 
Vv " Ory 
Be1.1-I ale 0.85 0.89 0.821-0.98 
II " 0.821 
‘mi " 0.936 
IV " 0.879 
V " 0.98 
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Mr. McLane worked with District Director Mr. Vv. A. LaFleur in revising the 


APHIS regulatory manual. 


Speeches 


Mr. McLane gave a 1 hour talk on new d 
the Barnstable, Mass. Gruibers Club. 


the presentation. 


Meetings 


Mr. White, Mr. Holland and Mr. Reardon met at Otis with Mr. Herbaugh and 
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Treatment Analytical 
(Malathion) Results 
Sample No. 1b/A lb/A Average Range 
C-0.06-1 0.06 0.056 0.056 0.051-0.060 
Te us 0.054 
ive " 0.051 
na'f uJ 0.057 
Vv ” 0.060 
C-0.13-I OF13 OeLoe 0.101 0.091-0.11 
ik if 0.091 
IIT " 0.101 
IV % GaLue 
Vv ul Une 
C=-0.27=1 Oeel 0.34 0.37 0. 34-0.41 
VERE us 0.03h 
Lit ul 0.01 
IV y 0.01 
Vv " 0.036 
C-0.55-1 0.55 0.55 0.55 0.52-0.58 
aa “ 0.58 
Lia 0.54 
IV uM 0.52 
Vv " 0.55 
C-l.1-I et esi Th th 1. 31=-1.53 
II a. 1.449 
Tit 1.53 
IV 4 1.9 
Vv s Past 


evelopments in gypsy moth control to 
A question and answer period followed 





Mr. McLane to discuss 1976 insecticide laboratory and field work. 


A regulatory meeting was held at Otis to discuss regulatory problems, mainly 
recreational vehicles and house trailers. 


The Massachusetts Horticultural Congress, Boston, Mass. 


Northeast Aerial Applicators Conference, Ithaca, NY. 


Visitors 

Mr. O. C. Zoebisch, DuPont 

Mr. R. H. Sparnicht, Thompson-Hayward 

Mr. R. P. Stollings, Thompson-Hayward 

Mr. C. Byrd, Sandoz-Wander 

Mr. R. Perry, FMC 

Mr. R. Kelliher, Mass. Dept. of Natural Resources 
Mr. Lister, Univ. of Massachusetts 

Mr. R. D. Cannizzaro, Thompson-Hayward 
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APPENDIX I 


Field Evaluations of 
Insecticides Against the Gypsy Moth 
Porthetria dispar (L.) 


by 


Larry L. Herbaugh, W. H. McLane and C. R. Stacy 
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Introduction 


The gypsy moth, Porthetria dispar (L.) continues to be one of 

the major destructive pests of deciduous forests. In recent 
years thousands of acres of hardwood forests have been defoliated 
in 9 northeastern states. In 1973 alone, caterpillars defoliated 
about 1,744,000 acres of woodland (Mulhern 1973). Scientists 
have yet to develop control methods that can contain this unique 
insect to a limited area. Survey traps capture adult males in 


virtually all parts of the country. 


The gypsy moth has only one generation per year with larvae 
hatching from overwintering eggs in the spring at the time oak 
foliage begins to unfold. These larvae feed and cause defoliation 
until the first part of July and then go into pupation for ap- 
proximately 2 weeks, emerge as adults, mate and deposit egg masses, 
each containing several hundred eggs, completing the cycle (Forbush 
and Fernald 1896). 


Many different types of control techniques have been attempted 
since the insect was accidentally released in Massachusetts in 
1869. Most successful of these techniques is the use of pesti- 


cides. However, with the restricted use of chemicals, primarily 
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DDT, that were previously used for control, a continuing search 
is being made for an effective pesticide. Because of our concern 
with environmental pollution, it becomes increasingly important 
that we screen materials before using them in the field. This 
type of screening process is carried out with materials at the 
USDA, Gypsy Moth Methods Development Laboratory, Otis Air Force 
Base, Massachusetts (McLane 1973). After extensive laboratory 
screening, only those materials that show a minimal environmental 
hazard and good potential for field control are then tested under 
field conditions. Field trials reported here were conducted in 
the 197) season from materials previously used and/or tested in 


the laboratory at Otis AFB (McLane 197h). 


Materials and Methods 


All of the materials used in the 197) field trials were selected 
on the basis of their performance in laboratory conditions against 
artificial diet reared gypsy moth larvae(McLane 1973). Some of 
the materials had been previously field tested with inconclusive 


results that needed further decisive tests. 


Bioethanomethrin, a synthetic pyrethroid, is a safe material 


othe 








from the standpoint of toxicity. Laboratory tests showed it to 
be very effective as a control poison against gypsy moth larvae 
(McLane 1973). This material had been tested in field plots in 
1973 in Pennsylvania but a general population collapse occurred 
and it was felt that for a tre effectiveness evaluation of this 
material it should be retested. This material was tested at 

0.02 lbs ai/gal/A and at 0.05 lbs ai/gal/A with a 15% CIB molasses 


concentrate (see Table 1). 


CGA=-18809, an organophosphate, shows an acute oral LD 50 of 1180 
mg/kg (rat) and no phytotoxicity under limited field evaluations 
(CIBA-GEIGY). Laboratory tests showed it gave excellent results 
both as a contact and 3 alan poison against lab-reared gypsy 
moth larvae (McLane, unpublished). This material was applied 


at 1.0 lbs ai/qt/A with a 3% Chevron sticker (see Table Ne 


In laboratory tests, experimental formations of encapsulated 
Diazinon and Sumithion performed sufficiently long after tech- 
nical formulation tests had concluded for lack of activity. 

This work was conducted in cooperation with Pennwalt Corp. for 
formulation of the experimental encapsulated materials. Materials 


were applied at 0.5 lbs ai/gal/A and 1.0 lbs ai/gal/A respect- 


ively. 


he 


. Imidan is an organophosphate insecticide that exerts its toxic 


action by inhibiting cholinesterace in insects and other living 
organisms which have a cholinergic system (Stauffer Chemical 
Co. November 1969). This was tested in 1973 but because of a 
general natural collapse in the area it was decided to retest 


it in 1974 at 0.5 lbs ai/gal/A (see Table 1). 


Orthene, commonly called acephate, is an organic phosphate in- 
secticide of moderate persistence with a relatively short 5-10 
day residual activity. This material has an acute oral toxicity 
in purebred beagle dogs of 681 mg/kg minimum lethal dose. The 
acute oral LD 50 of technical Orthene for chickens is 852 mg/kg 
and 350 ng/kg for mallard ducks (Chevron Chemical Co. S72). 
This material was tested as orthene + Ho0 at 0.5 lbs ai/2 at/A 


and orthene + propolene glycol at the same rate (see Table iB) 


TH 6040 is an insect growth regulator which showed excellent 
promise under laboratory conditions. The mode of action is to 
inhibit chitin formation of larvae upon molting. This shows 

no phytoxicity at 10,000 ppm spray concentration and has an oral 


LD 50 on male mice of 3160 mg/kg (1) day) and an LC 50 to guppy 


Sige 





of 100 ppm (5 day exposure), (Thompson-Hayward Chemical Co.). 
This material was applied at 0.06 lbs ai/gal/A and 0.3 lbs ai/gal/A 


with 3% Chevron sticker (see Table 1). 


Table 1. Details of 197 formmlations field-tested. 





Application Chemical 
Material rate/acre Concentration Sticker 
Bioethanomethrin 
a 1 gal/acre 0.02# ai/gal CIB at 15% 
concentration 
b 1 gal/acre 0.05# ai/gal " 
CGA-18809 1 gal/acre 0.5# ai/gal Chevron at 3% 
concentration 
Encap Diazinon 1 gal/acre 0.5# ai/gal None 
Encap Sumithion 1 gal/acre 1.# ai/gal None 
Imidan 1 gal/acre 0.5# ai/gal None 
Orthene + Propolene 
| Glycol 2 qt/acre ~5# ai/2 qt None 
) Orthene + HO 2 qt/acre ~5# ai/2 qt None 
TH 6040 
| a 1 gal/acre 0.06# ai/gal Chevron at 3% 
concentration 


| b 1 1/acre OF ai " 
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Plot Establishment: An area in Hamden county, Mass. was selected 
in 197) as meeting the criteria for establishing experimental 
Plots. The criteria are the following. (1) an area in which 

the population is building and in which there had been no more 
than 1 year's noticeable defoliation prior to the test year; 

(2) a readily measureable population within the range of 100 to 
900 egg masses per acre; (3)predominance of preferred host trees 


(oaks). 


Each plot was laid out by establishing an accessible base corner 
and running boundary lines along compass headings resulting in 

@ square with sides of 1476 ft and a 50 acre plot. <A marker 

was placed at all four corners for aircraft guidance. These 
markers consisted of white canvas bags slipped over folded branches 
on the ends of saplings. The saplings, in turn, were raised 
through the canopy and fastened so that the bags were 10 to 15 ft 


above tree top level. 


Within each 50 acre plot, 5 subplots or sampling units were 
established. Hach encompassed 66 sq ft or 0.1 acre and were 
randomly rated throughout the plot. These subplots were chosen 

to represent the entire plot and served as sampling points through- 
out the experiment. A series of these sampling points were estab- 


lished in untreated check areas to measure natural conditions. 


ay Se 





For guidance and convenience to the ground crews a tag was 
placed on the base corner tree and identified its location, 
e.g., NW corner of plot 3. ‘The perimeter boundaries were 
marked in orange ribbon, the lines to the subplots in blue 
ribbon and the subplots in white ribbon with a tag on 4 


corner identifying it. 


Application: The application schedule was designed so that 


material was to be applied when the majority of larvae were in 
the late 2nd instar stage and the oak foliage was 50-75 percent 
expanded. However, due to circumstances beyond our control 
only plots 22 and 23 and part of 20 had material applied on 
this schedule. The remaining plots were delayed a week before 
application resumed. During this time rain and warm weather 
caused rapid leaf expansion and insect growth. As a result, 
most target insects were in the 3rd instar and leaf expansion 


on preferred host plants was nearly 100 percent. 


All plots were treated with a Piper Pawnee aircraft equipped 

with a propeller-driven impeller pump and a conventional spray 
system. The airplane dispersed the material in 75 foot swaths 
at 100 mph as near to tree top level as possible with a ground 


wind velocity of less than 5 mph. 


aie 








Materials were mixed and put into aircraft with conventional 
mixing equipment consisting of 2 mixing tanks, pumps, hoses, 
measuring devices, and necessary safety equipment. All mixing 
and spraying equipment was thoroughly cleaned between each | 


treatment to avoid adulteration. 


The following table shows the different arrangements used on 


the conventional spray system. 


nn SS Sr SSS 


Screen Degree to 
Material Orifice Mesh psi Slipstream 
a ear a A AA 
Bioethanomethrin 18-8008 flat fan 25-mesh ho 90° 
CGA-18809 18-8008 flat fan 25-mesh ho 90° 
Encap Diazinon 18-8008 flat fan no screen 2 90° 
Encap Sumithion 18-8008 flat fan no screen 2 90° 
Imidan 18-8008 flat fan 25-mesh ho 90° 
Orthene + Propolene 18-8002 flat fan 25-mesh LO straight aft 

glycol 

Orthene + H50 18-800) flat fan 25-mesh LO straight aft 
TH-601,0 18-8008 flat fan 25-mesh ho 90° 


en een eS SSS, 
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During spray operations, radio communications were maintained 
between the ground crew and the observation plane in respect 
to ground conditions such as wind velocity and material dis- 
persement. The observation plane was used to guide the pilot 
to the plot, indicate the boundaries and general observation 


of the work. 


Evaluation: Each treatment was evaluated from the standpoint 


of foliage protection and population reduction. 


The degree of foliage protection was estimated by visual exam- 
ination of the degree of defoliation in each of the sampling 
plots at the termination of larval feeding. These estimates 
were made in 20% increments and were all made by the same crew 


so that human judgement would remain constant (see Table 3). 


Population reduction was estimated by using a system similar 
to that described by Campbell (1967) in which the beginning 
larval population is estimated from egg mass density and viability 


data. 


In early spring, the egg masses were counted in each subplot to 
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determine number of egg masses/acre before treatment. Egg 
masses were collected adjacent to the sampling plots and were 
stratified to represent above and below the snowline. These 
collections were incubated in the laboratory to provide the fol- 
lowing data: Number of eggs/mass, number of larvae success- 
fully hatched, and the percent hatch for each egg mass. An 
estimate of beginning larval population was computed by: 

(number egg mass/acre) (number eggs/mass) (% hatch) = number 


of beginning larvae per acre (see Table )). 


The percent reduction in egg mass population was calculated by 


counting the egg masses in each subplot after leaf drop and 


fall e mass/acre X 100 = % 


using the following formla = _ 
spring egg mass/acte 


reduction in egg masses (see Table )). 


To determine residual effects on larval mortality a 3' X 3! 
white drop cloth was placed under a representative preferred 
host tree in each of the sampling units. Daily readings were 
made and recorded on each of these until mortality ceased to be 
significant. With the exception of TH 600 this was 96 hours 


or less (see Table 5). 
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; Table 3. 
i Material Plot Defoliation 
Imidan -5 lb/gal/ae 1 hj=23 
Imidan 5° 1lb/gal/ac k L=6 3 
{ Imidan -5 1b/gal/ac 2h 60-80 
Orthene + HO -5 1b/2 qt/ac 20 0-19 
Orthene + H50 -5 1b/2 qt/ac 23 16=35 
: Orthene + Pfopolene - .5 1b/2 qt/ac 22 28-3 
Glycol 
Orthene + Propolene -5 1b/2 qt/ac AWS ole 8-27 
Glycol 
A Orthene + Propolene -5 1b/2 qt/ac 12 12-31 
Glycol 
Bioethanomethrin -05 lb/gal/ac 10 20-39 
‘ Bioethanomethrin 05 1lb/gal/ac 16 56-75 
Bioethanomethrin -05 1lb/gal/ac 13 Oo-59 
Bioethanomethrin .02 1lb/gal/ac 2 LO=59 
: Bioethanomethrin .02 lb/gal/ac 9 32-51 
Bioethanomethrin .02 lb/gal/ac ain 28-117: 
TH-6040 .06 lb/gal/ac 3 0-19 
TH-6040 -06 lb/gal/ac 5 4-23 
: TH-60,0 -06 lb/gal/ac 8 0-19 
TH-600 -3 lb/gal/ac 6 12-23 
TH-60L0 -3 1lb/gal/ac 19 0-19 
: TH-60L0 -3 lb/gal/ac 20 32-51 
Encap Diazinon -5 1b/gal/ac 14 48-67 
Encap Sumithion 1 1b/gal/ac uly Lh 3 
i CGA-18809 -5 1b/gal/ac 15 0-19 
Control uh 40-59 
a 2 80-100 
; " 3 80-100 
"" ir 20-39 
" 5 8-67 
i " 6 68-83 
j T 80-100 
: H 8 76-96 
pil nl a 
a 
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Table 5. Gypsy Moth Larval Mortality in Dropcloths 197) 
i Average accumulation of 
dropcloth mortality counts 
| Plot Dosage at end of 96 hours based 
Insecticide No. lbs a i/acre on 5 subplots 
Bioethanomethrin 2 0.02 ish 
; s gaan’, ; 
Hah tt ite 
: Bioethanomethrin 10 0.05 58 
16 : 6 
PS wv 60 
| CGA-18809 15 0.5 154 
4 Encap Diazinon lh 0.5 73 
Encap Sumithion aly TL Ae) 66 
| Imidan 1 0.5 16 
h tt L8 
2h 1" 15 
4 Orthene + 22 0.5 67 
Propolene Glycol 18 0.5 59 
: 1? 0.5 34 
Orthene + H,0 20 0.5 109 *based on 
; 23 0.5 76 3 subplots 
Average at end of 1h) hours 
| TH 6040 5) 0.06 20 4O at 168 hr 
5 y PBL shel ahr 0 
8 i) 92 
; TH 6040 6 Ks) 7 
19 : 9 
eu 7 1h 
A 
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Results and Conclusions 





Spring egg mass densities ranged from 80 to 5550 per acre. ‘The 
average number of eggs per mass per sampling unit was from 200 
to 656 with a hatching percentage range of 71% to 96%. ‘The 
beginning larvae population ranged from 25,00) per acre to 
1,591,135 per acre. The egg masses were generally of good size, 


which would indicate a healthy population. 


Application of materials with USDA aircraft and pilot began on 
May 30, 1974 and was completed on June 9, 197). During this 
time 23 plots of 50 acres each were treated with chemical 


insecticides. 


Plots 22 and 23 were sprayed on May 30 in the pm. No material 
was applied on May 31 because of fog, wind, and, eventually, 

rain. Operations resumed early afternoon on June 1. However, 
due to unavoidable circumstances, operations were temporarily 


delayed until June 6. 


Spray operations resumed on June 6, 197) with a contracted spray 
plane and a USDA observation plane that was used for guidance 


and general observation of the work. 


one 


On June 8, 197 operations were again terminated for the day 
because of irresponsible flying by the pilot and failure to 
follow instructions. The pilot was replaced and plots 4, 12, 


18, and 2) were finished on June 9. 


Because of the delays in spraying, most of the target insects 
were in the very late 2nd or early 3rd instar. Also, foliage 
was almost completely expanded by the time the insecticide was 


applied. 


The following are evaluations of efficacy data from the differ- 


ent chemicals tested. 


Bioethanomethrin: Although an emulsifier was used in this form- 


ulation it appeared that a stable suspension was not achieved. 
The formulation used was not a workable field formla. A small 
amount of foliage protection was realized with an egg mass re- 
duction ranging from 37 - 9%. Results were similar with both 
rates and dosages. The treatments did not yield the contact 
mortality that is customarily observed with bioethanomethrin. 
Work should be done with this material to find a suitable uv 


screening agent that can be readily used with the standard 
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formulation. 


CGA-18809: Even after this material was mixed with water and 
remained within the mixing tank for 5 days before being sprayed, 
it gave outstanding results. Foliage protection was complete 
with egg mass reduction of 99%. Approximately 10 days after 
treatment expert ground crews were unable to find a single 
gypsy moth larvae within the sprayed plot. Within the untreated 
area surrounding the plot 100% defoliation occurred with hordes 
of larvae active to the edge of the sprayed area. Other insect 
activity in the treated plot continued to be active, indicating 
that the material is somewhat selective. The material mixed 
very well and no difficulties were encountered in dispersion. 
This material gave control that has not been observed with any 
other available or experimental insecticide. It was unfortu- 
nate that additional material was not availabel for repli- 
cation. However, in 1975, CGA-18809 will be tested thoroughly 


with as much efficacy data as possible being compiled. 
Encapsulated Diazinon: The formlation was a workable field 


formula for loading and dispersion. Some foliage protection 


was realized and egg mass reduction was 94%. Residual activity 


apf 





was not as pronounced as we had hoped with this formulation. 


Encapsulated Sumithion: Treatment and results were very 
similar to the encapsulated ata tron treatment with some 
foliage protection and a 74% reduction in egg masses. The 
foliage protection was very spotty and this was in part due 
to skipping by the aircraft. Days after treatment larvae 
were readily noticeable and considerable frass was falling 


within the plot. 


Imidan: Little if any foliage protection was achieved with 
only a 24% reduction in egg masses realized. Although the 
material gave good laboratory results, the field results were 


poor. The formlation was very easy to work with. 


Orthene: Formulated in water, orthene caused a 79% reduction 
in egg masses. In propolene glycol, a 52% reduction took 
place. Both formulations gave excellent foliage protection, 
however, a greater egg mass reduction was anticipated. No 
difficulties were encountered in mixing or dispersing the forn- 
ulations. Instar development and foliage expansion were nearly 


ideal when applications were made. 








TH-6040: This compound is by far the most impressive material 
to be tested against gypsy moth during the past decade. Egg 
mass reduction was 100% in all treated plots. This would in- 
dicate that a dosage lower than .06 lb/gal/A could possibly be 
erreative: Some defoliation occurred in all plots. This was 
due mainly to the size of the larvae (3rd instar) when treat- 
ments were made and as a growth regulator, larval mortality 
does not occur until ecdysis. Three weeks after treatment 
there was an absence of any living gypsy moth stages within 
all TH-60)0 treated plots. At this time they were very active 
in surrounding woodlands. Mortality is similar to that of 


virus in that the cadavers hang from the underside of foliage. 


In 1975, TH-6040 will be tested thoroughly with as much efficacy 
data as possible being compiled. This material should be tested 


on lst instar larvae if suitable foliage is available. 


In summarizing the activities of 197), it is considered that 
the 3 materials, Orthene + Ho0, CGA-18809, and TH-60L0 may 
become materials useful for control of the gypsy moth and assist 


in protecting thousands of acres of hardwood forests. 


Research involving encapsulation work with pesticides should 
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without question continue. However, based on 197 field data, 
diaginon and sumithion may not be the most promising compounds 
to continue this work with. Pyrethrins or similar compounds 


may prove to be more workable materials. 


Mention of a proprietory product in this publication does not 
constitute a guarantee or warranty of the product by the U. S. 
Department of Agriculture nor imply its approval by the Depart- 
ment to the exclusion of other products that may be suitable 


also. 
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Abstract 


Five commercial preparations of pesticides (CGA-18809, TH-60h0, 
S-15126, SAN-197 and Sevin--Oil) were tested against gypsy moth 
larvae using various rates and formulations. Sevin--0il, TH-60)0 
and S-15126 prevented defoliation and also caused population re- 


duction (egg mass decline). 
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Introduction 





Thousands of acres of forest are defoliated yearly by the gypsy moth, 
Porthetria dispar (L.). Because of this, investigations are conducted 
to evaluate different types of agents and techniques to control this 
pest. Presently, the most successful of these techniques is the re- 
stricted use of insecticides. Before these chemicals can be registered 
for use they must undergo extensive laboratory and field testing. 

Field trials reported here were with Materials that showed minimal en- 
vironmental hazard and a high potential for field use (i.e. efficaceous). 
These data are gathered through a screening program carried out at the 
USDA, Gypsy Moth Methods Development Laboratory, Otis Air Force Base, 
Massachusetts (McLane, 1973). 


Materials and Methods 





Four commercial preparations of test pesticides for gypsy moth control 
were field tested in 1975. These materials were selected for field 
testing because of the desirable characteristics demonstrated in labora- 
tory screening. Each treatment was aerially applied to 50 acre plots 
(replicated 3 times) for evaluation. (See Table I for formulation). 

Two of the materials were field-tested in 197h. dp aeese. one was only 
on a limited scale and the other needed a follow-up test to substanti- 


ate its performance. 
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CGA-18809, an organophosphate, was field-tested in 197k on one 50 acre 
plot and gave excellent foliage protection and larval mortality. Lab-= 
oratory results demonstrated high activity as both a contact and a 


stomach poison of laboratory-reared gypsy moth larvae. 


TH-6040 (Dimilin) is an insect growth regulator which was field-tested 
in 197 and gave outstanding results with regard to larval mortality 


and egg mass reduction. 


S-15126 (Malonoben) is a new class of pesticides belonging to a group 
called the benzylidene malononitriles. It was selected for field 


testing because of its performance in laboratory screening. 


SAN-197, an organophosphate insecticide, also gave favorable results 


in laboratory tests. 


Sevin--0il is a carbamate insecticide currently used extensively for 
Sypsy moth control. It was applied to three 50 acre plots at 1.0 lb 
ai/lO oz/acre with a 20% kerosene solvent. These plots were used as 


a standard with which to compare the unrigistered test materials. 


Nine 50 acre plots were randomly placed throughout the treated areas 
so that the treated populations could be compared and evaluated against 
natural, untreated conditions. 
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Table I. Details of 1975 Formulations Field-tested 


Application Chemical 
Material rate/acre Concentration Sticker 
CGA-18809 
Qe 1 gal/acre 0.125 lb ai/gal Chevron at 3% concentration 
bd. 1 gal/acre 0.50 lb ai/gal " 
TH-6040 
Be 1 gal/acre 0.015 lb ai/gal Chevron at 3% concentration 
oe 1 gal/acre 0.03 lb ai/gal None 
S=-15126 
(Malonoben) 
a 1 gal/acre 0.125 lb ai/gal None 
Oe 1 gal/acre 0.50 lb ai/gal None 
SAN-197 
ae 1 gal/acre 0.062 lb ai/gal None 
b. 1 gal/acre 0.25 lb ai/gal None 
Sevin-h-0il 0 oz/acre 1.0 lb ai/gal 20% Kerosene (solvent) 


SSS SSS? 


An area in Clinton County, Pennsylvania which met the following criteria 
was selected for establishing study plots: 1) a building population in 
which there had been no more than 1 year's noticeable defoliation prior 
to the test year, 2) a readily measureable population within the pre- 
ferred range of 100 to 900 egg masses per acre, and 3) predominance of 


preferred host trees (oaks). 


Each 50 acre square plot was laid out by establishing an accessible 


base corner and plotting boundary lines along compass headings. Markers 
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were placed at all four cormers for aircraft guidance. These markers 
were constructed from white canvas bags slipped over folded branches 
on the ends of long saplings. These saplings, in turn, were raised 
through the canopy and fastened so that the bags protruded about 10 
feet above tree top level. Within each 50 acre plot, 5 subplots 

(0.1 acre) or sampling units were randomly established. These subplots 
were representative of the entire plot and served as sampling points 
throughout the experiment. Sampling points were similarly established 


in untreated check areas to measure natural conditions. 


The application schedule was designed so that material was to be ap- 
plied when the majority of the larvae were in the late second instar 
Stage and the oak foliage was 50-75% expanded. However, due to rains 
and extra warm weather the week prior to spraying, leaf expansion on 


preferred host plants was about 80%. 


Materials were mixed and transferred into the aircraft with conventional 
equipment (mixing tank, pumps, hoses, measuring devices, and necessary 
safety equipment). All mixing and spraying equipment was thoroughly 
cleaned between each treatment to avoid adulteration. Radio commmi- 
cations were maintained between the ground crew and the spray plane 

with respect to ground conditions of wind velocity and materials dis- 
persement. Application quality and dispersement was checked by placing 


red Kromekote cards on wire stands in each sampling unit. These were 
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placed just prior to spraying and removed for evali ation immediately 
after treatment. When possible, cards were used or. woods roads to 


get information at the time of application. 


All plots were treated with a Piper Pawnee aircraft equipped with a 
propeller-driven impeller pump and a conventional spray system (Table 
II). The airplane dispersed the material in 75 foot swaths at 100 
mph as near to tree top level as possible with a ground wind velocity 


of less than 5 mph. 


Table II. Configuration of spray systems utilized 


Screen Degree to 
Material Orifice Mesh psi Slipstream 
CGA-18809 D8-Hollow cone with 25 mesh Lo 90 
45° swirl plate 
TH-60,0(Dimilin) " " 0 90 
S-15126 (Malonoben) " " LO 90 
S AN- 19 7 1% 9 Lo 90 
Sevin--0il 8002 50 mesh ho 90 © 





Each treatment was evaluated from the standpoint of foliage protection, 


em/acre reduction and dropcloth mortality. 


Foliage protection was determined from visual estimates of the degree 


of defoliation in each of the sampling plots at the termination of 


FTrRrrBRHFrTFPHtwtweeeEeneewewes ewe ese = 


larval feeding. These estimates were made in 20% increments and rated | 
low, medium, and high, within the increment. Estimates were all per- 
formed by the same crew so that human judgement would remain constant. 
For computation purposes, the figures 7, lh, 20...87, 94, 100, were 


assigned as low, medium and high percentagees. 


Each treated plot was measured against its corresponding geographic 
check and the average of these tabulations gave the percent reduction 


in defoliation (Fig. 2). 


Each subplot was intensively surveyed in early spring to determine the 
number of egg masses/acre before treatment. Egg masses were collected 
adjacent to the sampling plots and were stratified to represent above 
and below the snowline. These collections were incubated in the lab- 
oratory to provide the following data: mumber of eggs/nass, number 
of larvae successfully hatched, and the percent hatch for each egg 
mass. An estimate of beginning larval population was computed by: 
(mumber egg mass/acre)(number eggs/mass)(percent hatch) = number of 


beginning larvae per acre. 


The percent change in egg mass population was calculated after counting 


the egg masses in each subplot after leaf drop (Table III). 


To determine residual effects on larval mortality, a 3' x 3' white drop 


cloth was placed under a representative host tree in each of the sampling 
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prices Daily readings were made and recorded on each of these until 
mortality ceased. to be significant. This occurred in all cases in 
96 hours or less (see Fig. I). No drop cloths were placed in TH-60h0 
plots because of its mode of action. The cadavers are similar to 
those infected with virus and tend to remain attached to the host 


plant, making dropcloth counts unreliable as indicators of larval 
mortality. 


Application quality and dispersement was checked by placing red Krome- 
kote cards on wire stands in each Sampling unit. These were placed 
just prior to spraying and removed immediately after the plot was 
sprayed for determinations. When possible, these cards were used on 
woods roads to get immediate information as the pilot was spraying 


the plot. 
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Larval mortality as determined by 3' x 3' dropcloth 
counts (96 hr. accumlation). 


QO = Check A = SAN-197 B = CGA-18809 
C = Sevin--0il D = S-15126 
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Table III. Po ation Trends (Treatment Ave 
Pre- No. Post- ) 
Spray eggs/ % Pre=-spray spray Change 
Treatment en/A mass Hatch _Larvae/A em/A in em/A 


SAN=197 


2062 lb ai/gal/A 512 LiLo 82 102,207 1490 +291 

25 lb ai/gal/a rake) 321 78 111,523 1072 +257 
CGA-18809 

~125 lb ai/gal/A 34.8 3446 80 9L,, 870 1537 +41 

.50 lb ai/gal/Aa 517 34.8 a 145, 800 1036 +200 
Sevin--0il 

1.0 lb ai/hO o2/A 436 34 82 133,420 118 -73 
TH-60L0 

-015 lb ai/gal/A 385 hi) 8h, 140,549 80 -80 

-03 lb ai/gal/A 562 = 385 79 155,002 3 -99 
S-15126 

~125 lb ai/gal/s 48h 26 85 179,549 754 +155 

.50 lb ai/gal/Aa 355 363 81 93,006 95 -74, 
Checks 383 39h, 80 119, ore 1597 +16 
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Results and Conclusions 





Treatment applications began on May 28 and were completed on June 2, 
1975 using a USDA aircraft. During this period of time, 5 different 
chemicals were sprayed in 25 plots of 50 acres each in central Pennsyl- 
vania. During this period rain showers experienced on the night of. 
May 29 and during the day on May 30. sayee isolated thunderstorms 


hit the plot area at 3 pm May 31 and rain contimued until early after- 
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noon on June 1. , Because of the rain, no plots were treated on May 30 
and Sunday June 1. No problems or delays were encountered while 


mixing the materials and no mechanical problems were confronted. 


Pre-treatment densities ranged from 80 to 1940 egg masses per acre. 
The average number of eggs per mass per sampling unit was from 14s 
to 817 with a hatching percentage range of 42 to 99. The beginning 
larval population ranged from 17,589 per acre to 610,32h per acre. 
The egg masses were generally of good size, which would indicate a 
healthy population. Observations showed that the target insects 
ranged from lst to 3rd instar with the majority being 2nds at the 
time of treatment. However, due to rains and unseasonably warm 
weather the week before spraying, the leaves on host trees were 


about 90% expanded at treatment time. 


Efficacy conclusions of the different chemicals tested were based on 


the results shown in Table III, and Figures I and II. 


SAN-197 gave no sop berate in egg mass density/acre; in fact it showed 
an increase similar to the untreated checks. It showed a low larval 
mortality in the drop cloths as well as very little foliage protection. 
Because of these facts, this material will not receive any immediate 


future field testing. 


CGA-18809 was very similar to SAN-197 in the resulting ege mass density/ 


acre after treatment. It did show some larval mortality and foliage 
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protection but even at the 0.50 lbs ai/acre the results were lower 
than the standard of Sevin-\-Oil. This material has been tempor- 
arily discontinued by the company for future field testing on gypsy 


moth larvae. 


Sevin-4-O0il gave a good reduction in egg mass density/acre, a higher 
larval mortality and a higher degree of foliage protection than the 
two previous mentioned materials. However, it gave less larval mor- 
tality than S-15126 and less foliage protection than either TH-600 


or S-15126 at the higher dosages per acre. 


TH-60L0 gave outstanding reductions in egg mass density as well as 
good foliage protection. This material is presently going through 


channels for registration against sypsy moth larvae. Future field 


testing is anticipated. 


S-15126 at 0.50 lb ai/acre gave excellent reduction in egg mass den- 
sity/acre. It also showed a high larval mortality count as well as 
giving excellent foliage protection. However, this material has 

been temporarily removed from future field testing against gypsy moth 


larvae by the producers. 


Of the five chemicals tested in 1975, only TH-6040 (now called Dimilin) 


will receive any field testing in the 1976 program. 
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Project Number: GM38.436 


Project Title: Laboratory Screening of Candidate Pesticides and Microbials 
Against the Gypsy Moth 

Report Period: October 1, 1986 - September 30, 1987 

Report Type: Interim 


Project Leaders: W. H. McLane and J. A. Finney 


The objectives of this laboratory screening project are to collect and 
evaluate mortality data on experimental and registered compounds potentially 
useful for gypsy moth control, and to select materials for field studies and 
further development. These tests are designed to identify new materials and 
to increase the effectiveness of registered products, 


Our main emphasis is development of new and registered materials that may 
improve treatments of gypsy moth in isolated infestations. 


Unless otherwise stated, all tests have been conducted with our standard red 
oak seedling technique. Test insects are of the New Jersey strain and have 
been laboratory reared on artificial diet. 


During 1987, Bacillus thuringiensis (Bt) and Dimilin were the insecticides of 
choice for gypsy moth control. A considerable amount of Dimilin treated 

woodlands were treated prior to larvae maturing to 2nd instar and with foliage 
development of less than 15 percent. Bt was applied at 12, 16 or 20 BIU/acre 


in a gallon or more of water. A new strain of Bt (Condor) was field tested 
on a limited basis, 


New strains of Bt were tested in the laboratory as well as strains of 
Beauveria bassiana,. 


Laboratory tests were conducted with 3 Dimilin formulations. Oak seedlings 
and newly moulted 2nd instar gypsy moth larvae were used. 
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Table 1, Percent mortality os 2nd instar gypsy moth larvae and oak seedling 
defoliation following a 4 and 6 day exposure to foliage treated with 
Dimilin 25W and 2 separate samples of Dimilin 2F,. 


Inches After 4 days After 6 days 


LL eens 
Formulation lbs. AI/gal/ac rain mor. def. mor. 


25W 0312 = 49 ihe 100 
20312 225 TS veel 96 

-0156 - 59 84 100 

~0078 - 63 63 99 

2F -0312 0 68 83 99 
-0312 325 60 82 98 

-0156 - 56 81 98 

~0078 = 54 81 84 

2F (Sample 2) .0312 - 17 76 22 
sU31l2 425 26 89 28 

-0256 = 0 88 1 

0078 - 0 83 0 

CHECK = = 0 80 a 


-__ rr eee 


Dimilin 2F was compared to Dimilin 25W when exposed to 1.0 inches of rain 2 
hours after treatment. This study was replicated 20 times. 


Table 2, Percent mortality of 2nd instar Gypsy moth larvae following exposure 
to Dimilin 25W and Dimilin 2F applied to oak foliage at .0312 lbs. 


AI/gal/acre, 
Inches After 3 days After 5 days After 10 days 
Formulation rain mortality mortality mortality 

25W - 62 94 100 
ie ®, 58 97 100 
2F - Sl 87 100 
ew Si 98 100 
CHECK - (0) Q | 3 
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Table 3. Percent mortality of 2nd instar gypsy moth larvae following exposure 
to oak foliage treated with 3 Dimilin formulations at .0312 lbs. 


AI/gal/acre,. 
Inches After 3 days After 7 days After 10 days 
Formulation rain mortality mortality mortality 
25W = 47 98 100 
ae) 47 98 99 
220 65 100 = 
3.0 63 100 = 
2F - 43 96 100 
1.0 51 98 100 
PaO) ot 99 100 
3.0 59 100 - 
4F = 62 99 100 
1.0 68 100 - 
Ze 65 98 100 
3.0 66 100 = 
- 0 (6) 5 
CHECK 350 12) 4 5 


At our request, Uniroyal made up special samples for "neat" applications. Two 
samples were tested in the laboratory and gave excellent results. Sample l 
was formulated at .0625 lbs, AI/qt. and Sample 2 at .0312 lbs. AI/qt. 


= 


Aa = 





Table 4, Percent mortality of 2nd instar gypsy moth larvae following exposure 
to oak foliage treated with neat applications of 2 Dimilin 
formulations, 


Inches After 4 days After 7 days 

Formulation lbs. AI/qt/acre rain mortality mortality 
Sample 1 -0625 - 48 100 
©0625 pe 29 100 
e 0625 1.0 46 100 
20625 260 52 100 
~0625 350 54 99 
-0625 5.0 39 99 
Sample 2 UE he, - 68 100 
©9312 AS a2 98 
20312 1.0 56 95 
00312 2.0 70 97 
cuales 3.0 57 96 
es bie Sale) 62 99 
CHECK = - 8 10 
= shee] fe) ) 


Malathion ULV and Malathion CR (United-Ag-Products) were tested in the 
laboratory. Tests were conducted with our standard red oak seedling technique 
with 2nd instar, laboratory reared, Gypsy moth larvae used as test insects, 
Each treatment was replicated 5 times with 20 larvae exposed to each Plant, 
Tests were conducted at a temperature of 80° F and 55% RH, 


Plants that were exposed to rain in our laboratory weathering chamber received 


2 hours of drying time following treatment and before rain exposure. In some 
cases, a greater drying time was used, as noted, 
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1987 Field Trials with Early Dimilin 
Applications in West Virginia 
October 1, 1986 - September 30, 1987 
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Project Number: GM 3.1 

Project Title: . 1987 Pield Trials with Earl 
in West Virginia 

Report Period: October 1, 1986 - September 30, 1987 

Report Type; Final 

Project Leaders: W. H. McLane, T, Roland, B, Tanner, J. Hacker, N, 
Schneeberger and P, Bohne 


y Dimilin Applications 


The Animal Plant Health Inspection Service, 

Agriculture and Uniroyal Chemical cooperated 
usefulness of early applications of Dimilin f 
tests were conducted in 1986 with smaller acr 


Forest Service, W VA Department of 
in a study to determine the 

Or gypsy moth control. Similar 
Gage plots. 


Three 5,000 acre plots were established west of Martinsburg, West Virginia ic 
One plot was sprayed as soon as Sypsy moth egg hatch was observed on one or 
more egg masses with a soutnerly exposure (Treatment 1). This treatment was 
Started on April 20th and completed on the 22nd, There was no foliage on any 
of the tree species when treatment was made, A second plot was treated at 
time of general hatch, May l - May 5th (Treatment 2). At that time, 90> 
percent of visible €g9 masses had hatched out, About half of the newly 
hatched larvae had left the egg mass and the rest remained on the mass, Buds 


on white oak had just opened up and foliage on other oaks was approximately 5 


percent expanded. A third Plot was used as an untreated control (Treatment 
Gore 


Two Dimilin formulations were applied, 25W and 2P, 
-031bs. AI/gallon/acre with water as a Carrier, 
25W and the remainder was sprayed with 2F, 
added to the formulations, 


Each was treated with 
Half of each plot received 
No sticker or other Material was 


The material was applied with Cessna Ag truck aircraft equipped with 8004 Tee 
Jet flat fan nozzles. The aircraft dispersed the Material at a speed of 120 
mph, SO feet over the tree tops. A pressure of 40 Psi was used with a 75 foot 
Swath, All material was applied during the morning hours. 


A number of techniques were used to evaluate this study. 


Pre= and post~-spray 
egg mass counts were made as well as defoliation estimates 


- Burlap was placed 


« Larval and pupal 
counts were made under each burlap at 5 time periods following treatment, 


Based on total larval and pupal counts for the 5 readings, the treatment 
applied at general hatch time gave excellent control. The application Made at 
first hatch gave fair results, Healthy numbers of larvae and pupae were 
recorded in the control plot. The first hatch treatment recorded 65 percent 
less total larvae than the control. The application at general hatch had 91 
percent less larvae than the control Plot. The differential in total pupae 
numbers was 59 and 98 percent respectively. 


Defoliation, computed from data collected at each of 25 Sites within each 
plot, demonstrated the effectiveness of the treatment made at general hatch, 
When collected, defoliation data were grouped into 20% increments. All 
estimates within the general hatch treatment plot were in the lower end of the 
O-20% bracket. The early treatment also Droduced good foliage protection (273 
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defoliation) when compared with 45% in the check plot. 


Statistically, there was no difference between pre- and post-season egg mass 
counts in the 10% hatch plot treatment and the check. In the plot treated at 
general hatch time, post-treatment egg mass counts were statistically lower 
than the pre-treatment counts. In the untreated check post-treatment egg mass 
counts were statistically higher than in pre-treatment counts. 


Based on early Dimilin treatment data from the past 2 years of studies, we 
recommend that Dimilin can be applied successfully starting at general gypsy 
moth egg hatch time. Uniroyal is presently in the process of obtaining 
approval for a label change. The new label will address our early treatment 
recommendation. 

Although treatments made at first hatch time have demonstrated foliage 
protection and egg mass reduction, we feel additional data still need to be 
collected and analyzed before recommendations can be made. 

This was a cooperative project and conducted by: 


W. McLane, USDA, APHIS, Bldg. 1298, Otis AFB, MA: 02542 


T. Roland and B. Tanner, USDA, APHIS, Aircraft Operations, Moore Air Base, 
Edinburg, TX 78539 


J. Hacker and A. Miller, W VA Dept. of Agriculture, Charleston, W VA 25305 
P, Bohne, Uniroyal Chemical, Apple Hill Rd., Bennington, VT 05201 


N. Schneeberger, USDA, FS, P.O. Box 4360, Morgantown, W VA 26505 
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Table 1. Recorded defoliation, larvae and pupae under burlaps in each 
treatment and control plot. 


Total live larvae Total pupae Percent 
Treatment under _burlaps under _burlaps defoliation 
ji 4,854 4,416 20 
TL 1,224 208 10 
pa aia Re pray ge! 10,801 45 


-_-_eeeo———— ee 


I - Treatment applied when 10% hatch. 
II - Treatment applied when 100% hatch. 
III = Control (untreated). 


Table 2. Statistical analysis of pre~ and post-treatment egg mass counts, 


Treatment Type N Mean SD Minimum Maximum 


I pre 26 1,659 3,421 @) sep tsls 
post 26 907 782 35 25.005 
a9 pre 96 1,942 2,899 0 14,880 
post 96 381 583 0 3,560 
Lav eye pre ed, 2,088 up 2O3 0 42,240 
post bed a po27 4,316 40 33,200 


—_—_—_—_e—" eee 
I - Treatment applied when 10% hatch, 
T = -1.09 PROB = 0,28 
II - Treatment applied when 100% hatch. 
Temes Ls PROB = 0.00 
III - Control (untreated) 
T = -2.05 PROB = 0.04 








Table 3. Pre=- and post-treatment egg mass distribution. 


Type Treatment Treatment Treatment 
EM ag Gi Saag E 

Percent of sub= pre 8=(2 of 26) 10-(10 of 96) 52=( 607068127) 
sampling sites 
with O EM/acre post 0 20-(19 of 96) 0 
Percent of sub- pre 4-(1 of 26) 4-(4 of 96) 6-(8 of 127) 
sampling sites 
with 1-50 EM/acre post 8=-(2 of 26) 8-(8 of 96) l-(1 of 127) 





I - Treatment applied when 10% hatch. 
II - Treatment applied when 100% hatch. 
III - Control (untreated). 
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Laboratory Screening of Candidate Pesticides 
Against the Gypsy Moth 
October 1, 1977 - March 31, 1978 
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Project Number: GM 8.1.3 


Project Title: Laboratory Screening of Candidate Pesticides Against the 
Gypsy Moth 

Report Period: October 1, 1977 - March 31, 1978 

Report Type: Interim 


Project Leaders: Winfred H. McLane, J. A. Finney 


The primary objective of this laboratory screening project is to collect mor- 
tality data on registered and experimental compounds and formulations poten- 

tially useful against all stages of the gypsy moth, evaluating this data and 

selecting suitable materials for field testing: 


The following tests were conducted using the standard oak seedling technique. 


Table 1. Comparing an oil formulation of Dimilin®to a water formulation 
using 25 w/p in both mixes. 


Percent Mortality 


Days after 

Dosage Orchex oj] Water treatment 
a 
0.0001 1b. AI/gal/AC 15 49 8 

0.0004 1b. AI/gal/AC 90 93 8 

0.0009 1b. AI/gal/AC 100 100 8 

0.0039 1b. AI/gal/AC 100 100 8 

0.0156 1b. AI/gal/AC 100 100 8 

0.0625 1b. AI/gal/AC 100 100 8 

Check 3 3 8 


Seneca ne 


There appeared to be no substantial difference between the two mixes when 
tested under laboratory conditions using second instar gypsy moth larvae. 
However, at the lowest dosage the oil] formulation did give superior results. 


A number of tests were conducted using Rhoplex® and Target® NL stickers. The 
tests were conducted to determine the effectiveness of Target NL when used 
with Imidan® and Sumithioré. 





Table 5. Test results using two experimental formulations of Dimilin® 


Percent Mortality 


Days after 
Material Dosage Emul+o71+H,0 J/  Savol Oi1+H,0 2/ Treatment 
SSS 
Dimilin 0.25 1b.AI/gal/AC 100 100 yal 
0.06 1b.AI/gal/AC 100 100 1] 

Check - 0 0 1] 
l/ 49% H0 - 49% Orchex oi] - 2% Triton X-190 
2/ 50% Savol - 50% H,0 

A bioassay was made on a DDT samrle for V. LaFleur. 

Table 6. Results of bioassay on DDT Saniple. Days 
Material Dosage Percent Mortality After Treatment 
i EE eee ee 
NDT 2.0 1b.AI/gal/AC 100 5 

* 1.0 1b.Ai/gai/Ac 98 a 

: 0.5 1b.Al/gal/AC 100 5 

rae 0.2 1b.Al/gal/AC 100 5 
Check - 0 5 





Se a a a I I A ae eae ae. 


fhe, 








aE aE eTrlCcrrlCUrOrCOrlC OTC OTC OC OCU MC RCC MChlClCU hClhlCUhrllCOrlC rl 


1977 Field Studies of Dimilin W-25 
October 1, 1977 - March 31, 1978 
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Project Number: GM 7.1.7 


Project Title: 1977 Field Studies of Dimilin W-25 
Report Period: October 1, 1977 - March 31, 1978 
Report Type: Final 


Project Leaders: Larry L. Herbaugh, W. H. McLane, J. A. Finney 


One function of this laboratory is to field test materials of different 
formulations at various rates and times of application (insect growth, 

leaf expansion, etc.) to derive the maximum benefits from compounds used 

in the control of gypsy moth larvae. Therefore, these tests were designed 

to establish an economical and Satisfactory dosage for regulatory control 

and develop an eradication treatment for isolated infestations of gypsy 

moth using Dimilin. DOimilin (TH-6040) N(((4-chl oropheny] )-amino)carbony1) -2, 
6-difluorobenzomide has received considerable attention in recent years as an 
insect growth requlator which inhibits the deposition of chitin in gypsy moth 
larvae. It is presently registered for controlling gypsy moth larvae by 
aerial applications of .03 1b ai/A to .06 1b ai/A. 


Objectives: 


1. Determine the activity and compare the efficiency of Dimilin W-25 
applied at a sinaie application for use in requlatory treatment of 
hazardous areas. 


2. Determine the relative utility for eradication of infestations 
using severai different treatment scnedules of Dimilin \J-25. 


Objectives and methods are explained in detai? in Project Number GM 7.1.7 
dated Netober 1, 1976 - March 31, 1977. 


Results and Discussion: 


Each treatment plot evaluated for eradication had 200 burlap bands 
distributed in the center 10 acres (total of 690 bands per treatment). 
Table 1 gives the totals for each treatment. [It should be noted that the 
16 pupae found in plots treated with Dimilin at 9.06 Ib/aal/A were al] 
under two burlap bands and may be due to migration or wind spread. Table 7 
also shows a trend toward multiple applications being more effective aqainst 
gypsy moth larvae. For example, the sinale apolication of Dimilin at 0.06. 
To/gal/A yielded 448 larvae under 600 bands compared with O larvae usina 
the same dosaqg with two applications. Dimilin at 9.93 1b/.5 aal/A at two 
apdvlications yielded 17 larvae under 600 bands compared with 0 larvae a+ 
three applications, 


Table 1. 








Dosage Applications Larvae Pupae Egag Masses 
0.06 1b/gal/A ] 448 26 0 
0.06 1b/gal/A Z 0 ny 0 
0.06 1b/.5 gal/A 2 59 0 0 
0.03 1b/gal/A 2 kz 0 0 
0.03 1b/.5 gal/A 2 VW. 0 0 
0.03 1b/.5 gal/A 3 0 0 0 
0.03 1b/gal/A 3 0 0 0 
Check None 25,157 12,060 a2 


a 


Each center 10 acre plot was surveyed both pre-and post spray for egg masses. 
This egg mass survey was accomplished using the diaqnostic prism method 
developed by the USFS. Table 2 reflects the average egg mass populations 


for 1977 treatments. 


Table 2. 1977 Prism Point Egg Mass Counts, Pike County, PA (average of 
G6 -p10tsy 

Dimilin # of # Spring # Fall 

Dosage Applications Egg Masses/A Egg Masses/A 

C.06 1b/gal/A ] 71] 0 

0.06 Ib/aal/A 2 1788 0 

0.03 1b/gal/A 2 1883 0 

0.03 1b/gal/A 3 636 0 

OTOGeib/ tS igalVA 2 1630 0 

0.03 1b/.5 gal/A 2 84] 0 

0503 1b/.5 gal/A 3 1592 0 

Decom bh. 5 gaia ] 1063 0 

DU aD/e 5. a W/ A ] 1509 0 

Checks None 1994 910 


(average of 10 plots) 
ee 


Pike County, PA 1977. 


(Numbers are totals from 600 bands 


distributed in 3 plots). 


# of 


Number 


26. 





Number 





Larval, Pupal and Egg Mass Counts from Burlap Band Monitorina, 


Number of 





Visual defoliation estimations were made at pre-spray and at peak defoliation 
in increments of 20%:. In all cases the pre-spray estimates fell within the 

0 - 20% defoliation range. Post spray estimates also fell within 0 - 20% 

for the treated areas whereas the checks fell in a range from 60 - 100% 
defoliation. 


All rates and dosages of Dimilin W-25 applied by air in 1977 to forested 
areas aave excellent foliage protection. These same formulations caused 

eqa mass populations to be reduced to a "non-detectable" level usina current 
Survey expertise. 








Oe oe —_ 





not Ist TOR +6 bhe vanes 16 | ae 
att nine iw Tis} aint tee wf erge: 


FOS = O widtiw fist eae pai oD 
S00! - Od mond suvey 6 nt ish aane 
"aie. ere. Geo if Wee 


rea Cite 


ba PR Ben 
Fhstgoto yenrte ste ve Page. x 

























boawda aholsal yarn see pret nord sadn a ai 
om pam ie atichaminatt ar ee baaubew Bd .c2. 
@ Hyer ) = ; 
way +f |} ca dowe 2D a) ew 
mr =  «<—_% se _ a °4 at - 7 a — a 
7 *s oor ; oc] -? ° v : 
Po “wars : 
e a bf ee bd 7 Z 
ee eee Se _ 
= ~ ' eas ‘ , 7 
er | 09 e 4 ys 
y a s 
a) im~« = 
o> i > ~ _ 
on « “¢ . Meee , Mé@ une wees i ae on ant — . ee 
7 nf ca 4% A aad — AP & : oy | a 
hia “a VWhe ¢ ey) cis ™ Gal a — oY io Se ane 
ee ee ee | 7) y oi, : ; net) y 
= P %. ® » ~~ - . % ae @, ¢ 2s ese ; 7 
Su Ne 
a = ® gw ea @ a _ : - 
“ee or oe a ~ 
MD gs N wi Pee ~~ GPa 4 Sens - : * 
a ae ea a ==> Tes Aes...) 2 _ @ wa. oe a 
7 on > =e 4 , > esplgy 
4 Gren’ 9 | a i’ > Man 
a Al > Ee 4 , 


23 Sey gery s 

> 2.40%. 5a 
0.23 ley. 5 qa /t 
G.03. tay .Sqph es 


“a 2 wm -- 
&: 











2% 1/5 golve : 
O° £ opie ’ : : 
Chaney ome 





(averanc of 1¢ stom) re 












ae ' 
<7 — a . : ey . me: Aad a 
Ay > aan 2 : ad a . 


Dimilin (diflubenzuron) Review 





Dimilin (diflubenzuron) Review 
Win McLane 
Introduction 


Dimilin belongs to a novel group of insecticidal compounds, the substituted 1-benzoyl-3- 
phenylureas, discovered by DUPHAR B.V., Holland. 


Dimilin acts by interfering with the deposition of chitin, one of the main components of 
the insect cuticle. After treatment with Dimilin, larvae have difficulties with moulting. 
The malformed cuticle of the new instar cannot withstand the internal pressure during 
ecdysis and/or cannot give sufficient support to the muscles involved. This results in an 
inability to cast the exuviae and finally leads to the death of the larva. The mode of 
action of Dimilin can also give rise to ovicidal effects by interfering with chitin 
deposition of the developing larva in the egg. Adult insects are not lethally affected. 
Dimilin is mainly a stomach poison, but in some cases contact toxicity is also of 
importance. The compound is not plant-systemic and does not penetrate into the plant 
tissue. Consequently, sucking insects will not, as a rule, be affected; these characteristics 
form the basis of a further selectivity within the order of insects. Dimilin has a high 
Stability on plants and a favorable degradation pattern in water and in soil. 


Dimuilin is of low mammalian toxicity. The product should be handled and used with the 
normal care and caution that should be exercised in dealing with pesticides. Excessive 
contact should be avoided. 


Much of the success of Dimilin can be attributed to its effectiveness. The unique 
properties of Dimilin combine with the gypsy moth’s life cycle to make it a very precise 
and highly selective product. 


As treated larvae behave and feed normally until a molt is due, some plant damage can 
still occur after application. But early treatment should keep this to a minimum. 


Dimilin can cause ovicidal effects by contact on gypsy moth eggs or by treatment of 
gravid females. In both cases, the larva in the egg is fully developed and alive but, due 
to the chitin deficiency in the cuticle, it is either unable to hatch, or it dies soon after. 


The diflubenzuron residue on plants is relatively persistent and stable. It does not enter 
plant cells and is not easily washed off by rain. This is an advantage as it offers long- 
lasting insecticidal protection to the plant while having no harmful side-effects, 


Dimilin, when used according to the instructions on the label, is the most effective 
pesticide available against gypsy moth. 


Dimilin was first tested against gypsy moth larvae at the USDA, APHIS, Otis Methods 
Development Center laboratory in 1973 (McLane, Laboratory Report). The material 
was called TH-6040 and was distributed by Thompson Hayward. Initial testing 
demonstrated its exceptional effectiveness against gypsy moth larvae at very low dosages. 


In 1974, TH-6040 was field tested on 50 acre spray plots by USDA, APHIS in Hamden 
County, Massachusetts (Herbaugh, McLane Laboratory Report, July - December, 1974). 
Dosages of .3 Ibs. AI/gallon/acre (5 oz. Al) and .06 Ibs. AI/gallon/acre (1 oz. AI) were 
tested and resulted in 100 percent population reduction based on pre- and post-egg mass 
counts. It was noted that mortality did not occur until about 6 days post-treatment. 


In early 1975, TH-6040 was given the name Dimilin. At this time two formulations were 
available for experimental testing, Dimilin 25W and Dimilin 2F. 


Laboratory and field testing of Dimilin 25W continued during 1975. Laboratory studies 
(McLane, Laboratory Reports, January - August, 1975 and September - March 1975- 
1976) confirmed its ability to resist wash-off when exposed to rainfall as well as its 
efficacy at low dosages. 


Field tests (Herbaugh and McLane, Laboratory Report, September, 1975 - March, 1976) 
demonstrated its effectiveness against early 2nd instar gypsy moth with larvae at dosages 
of .03 lbs. AI/acre (.5 oz. AI) and .015 Ibs. Al/acre (.25 oz. Al). 


During the early and mid seventies there were less than desirable results being achieved 
with most application of Bacillus thuringiensis, Bt. The state of Pennsylvania continued to 
use Trichlorfon (Dylox) and some carbaryl (Sevin) was used by states like New Jersey. 


Mainly through the efforts of the USDA, APHIS, Otis Methods Development Center 
laboratory and John Kennedy, APHIS, Hyattsville staff officer, Dimilin 25W was 
registered for gypsy moth control on April 19, 1976. 


Uniroyal Chemical Company started marketing Dimilin in 1981. Thompson Hayward 
were no longer involved with the development or sales of Dimilin. 


In 1978, approximately 2,500 acres of isolated gypsy moth infestation was treated with 
two applications of Dimilin 25W in San Jose, California. The treatments were applied at 
-03 Ibs./AI gallon/acre (.5 oz. AI) and resulted in 100 percent control based on post- 
treatment pheromone trapping surveys. 


Six hundred acres were treated with two applications of Dimilin 4L for gypsy moth 
eradication in northwest Arkansas during 1993. Populations in the core (10 acres) area 
averaged about 10,000 egg masses per acre. The material was applied by helicopter at 
03 Ibs. AI/gallon/acre and gave excellent control results within the treatment area. No 
larvae were found under burlap (150 trees in core area) placed around trees during the 
post-treatment larval period. Only one male moth was captured by pheromone traps (60 
traps) during the flight period following the treatments. 


During the past 17 years, Dimilin 25W and more recently Dimilin 4L (past 3 years) have 
been used in gypsy moth suppression projects in the northeastern United States. For the 
past 10 years, nearly half of the total acres treated for suppression projects have been 
sprayed with Dimilin (Twardus, Database, 1993). However, less Dimilin has been used 
in recent years (past 3) because of its disputed effect on the environment. 


From the time of registration until present, Dimilin has continued to be evaluated. 
Studies conducted include its effects on non-target insects, effects on aquatics, its 
residual, wash-off characteristics, efficacy, evaporation, drift and formulation evaluation, 
to name a few. 


Presently Dimilin can be used to protect trees and shrubs against gypsy moth in such 
areas as: 


¢ Forests 

- Residential, municipal and shade tree areas 

Recreational areas, such as campgrounds, golf courses, parks, parkways 
¢ Ornamental, shade tree and forest nurseries 

- Forest plantings 

¢ Shelterbelts 

- Rights of way and other easements 


Dimilin is a restricted use pesticide, mainly because of its effects an aquatics. 


Dosage/Rate Used 


Both Dimilin 25W (EPS Reg. No. 37100-8-400) and Dimilin 4L (EPA Reg. No. 37100- 
54-400) are registered for use at .25 to 1.0 ounces of active ingredient per acre when 
used against gypsy moth larvae. This amounts to 1-4 ounces and .5 to 2 ounces of 
formulation, respectively. 


The active ingredient of Dimilin 25W is 25 percent with 75 percent being inert 
ingredients. With Dimilin 4L, the active ingredient is 40.4 percent with 59.6 percent 
inert ingredients. 


Dimilin 25W 









Spray Volume Per Acre-Gallons 


Early instar (1st, 2nd or | 0.5-2.5 100-400 


3rd preferred, but prior to 
full leaf expansion. 
| Spray Volume Per-Gallons 


0.5-2.5 100-400 


For standard suppression programs, no more than one application is allowed per year. 
For quarantine programs, two applications are allowable but total amount applied per 
season should not exceed 2 ounces of Dimilin 4L or 4 ounces of Dimilin 25W. 











Rate Dimilin 
25W Per 
Insect Acre 
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Dimilin 4L 
















Rate 
Dimilin 4L 
Per Acre 


















Insect Timing 
Early instar (1st, 2nd or 
3rd) preferred, but prior 
to full leaf expansion. 


Gypsy Moth 





In nearly all suppression programs and private spray programs, Dimilin has been used at 
.03 Ibs. AI (.5 oz. AI)/gallon/acre. This requires 2 ounces of Dimilin 25W or 1 ounce of 
Dimilin 4L per acre. For eradication projects, the material has been applied at .03 lbs. 
AI (.5 oz. AI)/gallon/acre using 2 applications 7 to 14 days apart. Both techniques have 
been very effective at controlling extremely light and heavy population of gypsy moth 
larvae. 


There have been a number of laboratory studies and some field studies using lower 
dosages and rates. 


Laboratory (Otis) 
Sn 


Dosage/Rate Mortality Reference 
-0001 Ibs. AI/A (.0017 oz. AI) 75% McLane, Lab. Reports 
October - March 1977-1978 
-0009 Ibs. AI/A (.015 oz. AI) 100% McLane, Lab. Reports 
April - September 1977 
-003 Ibs. AI/A (.062 oz. AI) 100% McLane, Lab Reports 


September - March 1975-1976 


Numerous laboratory studies similar to the ones reported have been done at the Otis 
Methods Development Center, USDA, APHIS. All demonstrate excellent efficacy (100 
percent mortality) at one-hundredth of an ounce when newly moulted 2nd instar larvae 
are exposed to treated oak seedlings. 


Field studies have demonstrated that Dimilin can be applied effectively at .03 Ibs. AI (.5 
oz. AI) using reduced volumes of application. 


Field (Otis) 
ee ees eee ee eee ee eee 


Population 

Dosage/Rate Reduction Reference 
03 Ibs. AI/.5 gal./A 100.% Herbaugh, McLane Lab. Reports 
(.5 oz. AI) April - Sept. 1977 
.03 Ibs. AI/.25 gal./A 99.% McLane, Lab. Reports 
(.5 oz. AI) April - September 1979 
03 Ibs. AI/.S gal./A 99.% McLane, Lab. Reports 
(.5 oz. AI) October 1987 - September 1988 
03 Ibs. AI/.25 gal./A 99.6% McLane, Lab. Reports 
(.5 oz AI) October 1987 - September 1988 
.03 Ibs. AI/.125 gal./A 94% McLane, Lab. Reports 
(.5 oz. ATI) October 1987 - September 1988 
03 lbs. AI/.25 gal./A 99% McLane, Lab. Reports 
(.5 oz. AI) October 1988 - September 1989 
.03 Ibs. AI/.125 gal./A 100% McLane, Lab. Reports 
(.5 oz. AI) October 1988 - September 1989 
.03 Ibs. AI/.25 gal./A 100% McLane, Report to Uniroyal 
(.5 oz. AI) 
.03 Ibs. AI/.125 gal./A 100% McLane, Report to Uniroyal 
(.5 oz. AT) 


ee 


There has also been numerous field tests conducted where lower dosages have been 
used. A few are mentioned here. 


Field (Otis) 
eee ee, ee ee 


Population 
Dosage /Rate Reduction Reference 

015 Ibs. AI/gal./A 98% McLane, Lab. Report 

(.25 oz. AI) October 1988 - September 1989 
015 Ibs. AI/32 02z./A 99% McLane, Lab. Report 

(.25 oz. AI) October 1988 - September 1989 
015 Ibs. AI/32 0z./A 100% McLane, Lab. Reports 

(.25 oz. Al) April - September 1979 

0075 Ibs. AI/.5 gal./A* 100% McLane, Lab. Reports 

(.125 oz. AI) April - September 1979 


*Two applications 


During 1990 and 1992 the Commonwealth of Pennsylvania, Department of 
Environmental Resources conducted work using low dosages of Dimilin. Pennsylvania 
has used .4 ounces per acre for their suppression programs. 


In 1990, they tested .04 and .004 ounces active ingredient per acre at a rate of 128 
ounces per acre (Buzzard, Report, January 1991). Foliage protection was achieved with 
the .04 ounce application but population reduction was such that the treatment area 
qualified for re-treatment the following year. As a result of this study, Pennsylvania’s 
standard dosage was reduced to .25 ounces for 1991. 


In 1991, .125 ounces AI were tested and compared to the new standard of .25 ounces AI 
per acre. Successful treatment was defined as defoliation below 30 percent and post- 
spray ¢gg mass counts below 500 per acre (Buzzard, Report, January 1991). 


The .125 ounce AI treatment resulted in 86 percent population reduction and good 
foliage protection but post-spray egg masses (579) qualified the area for re-treatment in 1992. 


During the 1992 Pennsylvania gypsy moth suppression project, the efficacy of two 
reduced dosages of Dimilin 25W (.125 and .187 oz. AI/A) were compared with the 
standard operational dosage of .25 oz. AI/A. 


The .25 and .187 oz. AI/A treatments gave good population reduction at 95 and 92. 
percent respectively. The .125 oz. AI/A gave 84 percent population reduction. 


Extensive laboratory studies at low dosages and the limited field work would certainly 
indicate that Dimilin can be applied in suppression projects at a much lower dosage than 
is presently used. If applied properly, there is no reason that Dimilin should not be 


applied at .25 oz. Al/acre or lower. All efficacy data indicate that if the material is on 
the foliage, dosages as low as .01 ounces of active ingredient will work. 


There is excellent field data that can support rates of .5 gallons per acre or less if 
applied properly. Three years of testing by McLane resulted in excellent population 
reduction when applied at .5 oz. AI in 16 ounces per acre. 


Therefore, it would appear that the field efficacy is only as good as the application. If 
states are willing to enforce the guidelines developed for proper spray techniques, 
Dimilin can successfully be used at .25 oz. Al/acre or less. Most likely, for suppression 
projects, application could be made at dosages less than .25 oz. Al/acre. However, if 
they are not willing to enforce and abide by the mules the dosage should Stay at .5 oz. 
Al/acre. 


It is recommended that APHIS, FS and the states cooperate in additional development 
work with Dimilin at dosages lower than .25 oz. Al/acre and with rates lower than 96 
oz./acre. 


Mode of Action 


Chitin is a colorless mitrogenous polysaccharide chemical compound intermediate 
between proteins and carbohydrates that is necessary in aiding the gypsy moth moulting 
process. The loss of chiten will cause the outer skin to develop improperly and rupture 
from internal pressure causing larval death at moulting time. 


Dimilin is a Chitin inhibitor that is absorbed by intake through the stomach and by 
contact. Therefore, it is important to achieve good spray coverage on the target foliage. 


Its contact effect is not fast acting such as that with the synthetic pyrethroids. Mortality 
will not occur in a mater of hours but will take place in 5 to 7 days, similar to the effects 
of its being taken through the stomach. 


Because of the time period between ingestion and/or contact with Dimilin and actual 
mortality, some additional defoliation can occur. However, in most cases, its minimal. 


Gypsy moth larvae are not apt to fall to the ground immediately after death resulting 
from Dimilin poisoning. Often they will remain hanging from the leaves until dis-lodged 
by wind and/or rain. 


Late instar gypsy moth larvae and pupae can also be effected by late season applications 
of Dimilin (see insect size and foliage development). 


Application 


Dimilin can be applied by fixed wing aircraft, helicopter or ground equipment such as 
mist blowers or hydraulic sprayers. In some cases, mixing can be done in aircraft, 
however, it is best to mix in a nurse tank and then transfer the ready mix to the spray 
aircraft. Proper safety equipment should be used when mixing and handling Dimilin (see 
label). Droplet VMD (volume mean diameter) should be between 150 and 250 microns. 
Droplets smaller than 100 micron size should not be used so evaporation and off target 
drift can be minimized. ; 


Swath widths will vary depending on the type and size of aircraft being used (see APHIS 
assigned swath widths). Small aircraft will normally use a swath of 75 to 100 feet 
(Cessna Ag-trucks, Bell 47) with larger aircraft using 100 to 300 feet (DC3, Martin 404). 
Speed of aircraft will range from 60 to 160 mph. The spray is normally applied between 
50 and 75 feet over the tops of the target trees. Do not apply at heights greater than 75 
feet as excessive evaporation will occur. 


It has been standard procedure to apply Dimilin using diaphragm check valve nozzle 
bodies (Spraying System Company, Ct. 41, Type 4664B) and standard flat spray tips 
(Spraying Systems Company, Cat. 41, Tee Jet). Proper strainers (50 mesh) should also 
be used when applying Dimilin (Spraying Systems Company, Ct. 41, No. 6051-SS). There 
should be an in-line strainer on the nurse tank and aircraft as well as one for each 
nozzle. Dirt will normally occur on strainers near the end of the spray boom first. Loss 
of system pressure often means the main in-line strainer is clogged. 


Dimilin has been applied through Micronair rotary atomizers (Maryland) and through a 
Micromist 900 system (Jeff DuFlo, Spray-Chemical Inc., 1991 in New York). 


Although the results of these applications were generally good, one should be very 
concerned about using these types of equipment to apply Dimilin. The applications of 
Dimilin are made with mainly water and a very small percentage of active ingredient, 
therefore, sufficient evaporation can often occur. If rotary atomizers are used, they 
should be characterized before spraying starts. The atomizers should be adjusted to 
produce droplets of about 150-250 microns. 


Experimental work needs to be conducted with the application of Dimilin 25W and 
Dimilin 4L using rotary systems. Suppression and eradication application of Dimilin 
should not be authorized using these types of atomizers until more characterization work 
is done with each individual system. 


For mixing, add powder or flowable to water as it is being agitated and continue to 
agitate in nurse tank and aircraft until sprayed. If the mix is allowed to sit for 10 
minutes without agitation most powder and flowable (Dimilin) will settle to the bottom 
and require moderate agitation to re-suspend. If allowed to sit over-night, the material 
will form a hard cake on the bottom of the tank. If this happens very vigorous agitation 
is required before all the material will go back into suspension. Make sure the aircraft 
being used has a good agitation system and it is used between the airport and spray plot. 
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Dimilin 4L is a more desirable formulation to work with and it will stay in suspension 
more readily than Dimilin 25W. 


When properly applied, Dimilin will give 98 to 100 percent population reduction based 
on pre- and post-egg mass counts. | 


Insect Size and Foliage Development 


It is standard procedure to spray Dimilin when gypsy moth larvae are late 1st and early 
2nd instar. At this time, general foliage expansion should be about 25 percent. White 
oak may only be expanded to 5 percent or less at this time. So in areas where white oak 
is the dominate species, spray may be applied somewhat later. 


If one wishes to apply Dimilin when larvae are late 1st and early 2nd instar, they should 
check larvae size daily and not go by foliage development. 


One major benefit in using Dimilin is its good efficacy against early and late instar larvae 
(McLane, Lab. Reports, October 1980 - September 1981). If large acreage is sprayed 
and/or weather conditions are bad, Dimilin can still be effectively applied and 
efficacious over a much longer period time than Bacillus thuringiensis. 


Pre-hatch and pre-foliage applications have been tested and found to be very effective 
(McLane, Lab Report, October 1985 - September 1986, October 1986 - September 1987 
and October 1987 - September 1988). It is possible to apply Dimilin at the first sign of 
_ hatch or at general hatch and achieve good efficacy. However, this would normally not 
be done unless excessive acreage was to be sprayed with limited aircraft. One 
disadvantage of early Dimilin spraying is the fact that more material will land on the 
ground and possibly contaminate water and ground litter. 


Late instars such as 3rd, 4th and Sth instar larvae can be treated resulting in effective 
population reduction. However, in moderate to heavy populations excessive defoliation 
may have already occurred when larvae reach this stage. 


There is little, if any, additional work that needs to be conducted in this area. If early 
(pre-foliage) treatments were to become common, it certainly would be advisable to 
continue environmental impact studies as pertains to contamination of water and forest. 
litter. Most of this work is on-going and is taking place anyway. 


Weatherability of Dimilin 


The ability of a product to withstand removal from foliage by rainfall becomes very 
important and sometimes critical to the success of a product in the forestry market. This 
becomes particularly evident in large operational programs, when the window of 
application is short or when there are extended periods of inclement weather. Several 
studies to determine rain fastness of Dimilin 25W and Dimilin 4L have been conducted 
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on both deciduous and evergreen foliage. Studies done using gypsy moth as an assay 
organism indicated that essentially complete activity is maintained even after 5 inches of 
simulated rainfall was applied shortly after Dimilin application. Little data are available 
to show quantitatively the removal by rain of the spray deposit from deciduous foliage. 
However, the studies, along with many years of good performance in the field, following 


rainfall indicates that the weatherability of Dimilin 25W and Dimilin 4L on foliage is 
excellent. 


Oak Seedlings - Greenhouse 1975 


Rate - Dimilin 25W 1, 2 and 4 oz. per acre. 


Method - Treated seedlings were subjected to 1, 2, 3, 4 and 5 inches of simulated 
rainfall 1 hours after treatment 


Bioassayed using Gypsy Moth, Lymantria dispar 
a a 


Amount Simulated Mortality at 10 to 13 days 
Rainfall Rate 4 oz/gal/A 2 oz/gal/A ‘ 1 oz/gal/A 
5 inches 98 98 OF, 
4 inches 100 100 100 
3 inches 90 82 84 
2 inches 95 82 81 
1 inch 98 93 99 


eee 
USDA, APHIS, W. McLane 
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Oak Seedlings, Greenhouse 1987 


Rainfall - simulated 

Rate - Dimilin 25W 2 oz. per acre 

Method - Treated seedlings were subjected to 0, 1, 2 and 3 inches of simulated 
rainfall 


Bioassayed using Gypsy Moth, Lymantria dispar 
eS i ie Rs 2 a ee 


Inches Rainfall % Mortality 7 Days 
0 98 
1 98 
2 100 
3 100 


eee 
USDA, APHIS, W. McLane 


Percent mortality of 2nd instar gypsy moth larvae following exposure to oak foliage 
treated with 3 Dimilin formulations at .0312 lbs. AI/ gal./acre. 


Formulation Inches Rain After 7 Days Mortality 

25W - 98 
1.0 98 

2.0 100 

3.0 100 

2 - . 96 
1.0 98 

2.0 99 

5.0 100 

4L - 29 
1.0 100 

2.0 98 

3.0 100 

- 0 


Check 3.0 4 
a a 


USDA, APHIS, W. McLane 
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Dimilin can be very efficacious when applied to wet foliage (McLane, Lab Reports, 
October 1988 - September 1989). Often ideal spray time is lost because of wet foliage as 
a result of rain or dew. Before applying Bacillus thuringiensis, dry foliage would be 
required. Although not recommended as standard practice, Dimilin can be applied to 
wet foliage if time is a factor. 


Percent mortality of 2nd instar larvae following an 8-day exposure to oak seedlings 
treated with Dimilin on various degrees of wet foliage. 


Percent 
Formulation Dosage/Rate Acre Foliage Degree of Wetness Mortality 
Dimilin 25W .03 Ibs./gal. Dry 100 
Dimilin 25W _.03 lbs./gal. Wet to point of run-off!’ 100 
Dimilin B -03 Ibs./32 oz. Dry 100 
Dimilin B -03 Ibs./32 oz. . —_ Wet to point of run-off/ 100 
Dimilin C .03 Ibs./16 oz. Dry 100 
Dimilin C .03 Ibs./16 oz. Wet to point of run-off’ 99 
DimilinE ~~  .015 lbs./32 oz. Dry 100 
Dimilin E .015 lbs./32 oz. Wet to point of run-off!’ 100 
Control -- Dry 2 


eee 


USDA, APHIS, Win McLane 
+/Seedlings were dripping we at time of Dimilin application. 


Most likely, Dimilin could be applied effectively up until minutes before a moderate 
rainfall. However, to insure a good, effective treatment, a minimum of 2 hours of drying 
time should be required. 


Stability of Dimilin 


On a number of occasions, Dimilin nurse tank mixes have been held in the field for up 
to one week because of bad spray weather. These mixed were mixed vigorously at the 
end of the holding time and sprayed out onto experimental plots. Results have always 
been as good as with freshly made batches (McLane). Therefore, it is not necessary to 
"spike" the mix, to make up for lost potency, or discard the mix. Just make sure 
everything is in suspension before using. 


Dimilin is stable when applied to oak foliage with the half life reported by Uniroyal to 
be approximately 30 days. 
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The half life in soil would appear to be much longer. In some cases, gypsy moth larval 
mortality continued to occur when larvae were exposed to soil surfaces treated with 
Dimilin 77 days prior to exposure (McLane, Lab. Reports, 1980-1981). 


The shelf life of Dimilin 25W and Dimilin 4L appears to be good based on bioassay 
work by McLane at the USDA, APHIS, Methods Development Center laboratory. 
Therefore, material that has been in storage for up to 3 years should still be good. 
Samples can be sent to McLane at the Otis laboratory for efficacy tests. 


Cost of Dimilin 


The cost of Dimilin 25W is $30 per pound. Dimilin 25W is normally supplied in 5 
pound bags, 8 per case.’ 


Dimilin 4L costs $464 per gallon and is supplied in 2.5 gallon containers, 2 per case. 
The material is supplied by: 


Uniroyal Chemical 

_ Crop Protection Division of 
Uniroyal Chemical Company 
74 Amity Rd. 
Bethany, CT 06525 
203-573-2028 
203-573-3025 


Remaining Studies to be Conducted 


1. Continue to evaluate lower dosages and rate of application. This would include the 
evaluation of anti-evaporant materials. 


2. Continue all on-going non-target and environmental studies. Determine where data 
gaps occur and initiate studies that will fill these gaps. 


3. All rotary and conventional spray atomizers need to be characterized with Dimilin 
(Mission, TX, 1994, NEFAAT). 


4. Although one or more drift studies have been conducted with Dimilin, they need to 
be reviewed to determine if additional work needs to be done. 


5. Follow up evaluations of Dimilin treated plots (5 + years) with direct comparison to 
Bacillus thuringiensis spray plots to establish post treatment population trends. 
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Conclusions 





All laboratory and field efficacy studies have determined Dimilin to be extremely 
efficacious when used against gypsy moth larvae. The material is effective at very low 
dosages and can be applied to all instars of larval development. Treatments can be 
applied to early hatch, with little foliage, and the material is very resistant to wash-off 
from rainfall. 


There has never been much question concerning the effectiveness of Dimilin in 
controlling gypsy moth infestations. The main question has always been its effects on 
non-targets and the environment in general. Studies, too numercus to mention here, are 
presently underway to determine Dimilin’s fate in the environment. It is important that 
such studies continue as well as new ones initiated. 


Because of these environmental concerns, it is advantageous for Uniroyal and Dimilin 
users to apply the lowest dosages possible that still give desirable results. Pennsylvania is 
presently doing this and other states will be required to do the same if they want to 
continue to use Dimilin. Over the long haul, this will still mean profit for Uniroyal and 
availability of Dimilin for years to come. 


Numerous laboratory and field tests have demonstrated the effectiveness of Dimilin at 
dosages and rates much lower than what are presently being used. The data support the 
use of standard suppression treatment dosages of .015 Ibs. AI/ gal/acre (.25 oz. AI/A). 
This dosage should be used on suppression projects Starting in 1994. In addition, 
research should start to develop and/or demonstrate effective dosages lower than .25 oz. 
Al/acre. These efforts should be combined with ones designed to lower the rate of 
application per acre from one gallon to 64 ounces or less. If we do not do this, Dimilin 
may be a product of the past, and not available for gypsy moth control in the near 
future. 


Eradication projects should continue to use two applications of Dimilin at .03 Ibs. 
AlI/gal/acre (.5 oz. AI/A) until such time that lower dosages have been demonstrated to 
work consistently over the long haul in suppression projects. If so demonstrated, the 
dosage for eradication treatments should also be lowered. 


With lower dosages and rates of Dimilin being used, it will be very important that the 
applications be made under suitable spray conditions. This means that supervisors must 
monitor weather conditions, insect development, foliage development and actual 
applications more closely. If this is not done, lower dosages will not work consistently. 
Uniroyal Chemical Company’s main concern about using lower dosages and rates is the 
spraying that takes place under conditions that are not favorable to pesticide application. 
If state and federal personnel are not willing to enforce the rules, lower dosages will be a 
failure and Dimilin will be a thing of the past. 


One should be very cautious if they plan to use rotary atomizers for application of 
Dimilin. The formulations being mainly water, small droplets are very susceptible to 
evaporation. This researcher recommends that rotary atomizers not be used for 
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application of Dimilin until such time as proper characterization has been done with 
each spray system. 


No stickers or additives are needed when Dimilin is applied in 96 or 128 ounces per 
acre. However, with rates below 96 ounces per acre, some type of anti-evaporate should 
be used. , 


Dimilin drift studies should be revived to determine if suitable data is available to Satisfy 
drift accountability needs that EPA may require in the future. If not, these studies 
should be conducted. 


Applications of DDT, Sevin and Dylox were applied to gypsy moth infestations using 1.0 
Ibs. Al/acre Dimilin is applied at .5 ounces AI/acre. This material is a very important 
tool in the arsenal of products we use in controlling the gypsy moth. Hopefully, it will 
not be lost like other effective compounds we have had in the past. 


There are many reports about Dimilin, too numerous to include as part of this brief 
review. These can be made available if you call Win McLane at 508-563-9303. 
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Gypsy Moth Suppression Projects by Year 
eet Oe een TY, sre FOOT.TOO! WW ehyesse 


Acres 

Year Bt Dimilin Sevin Other** Treated 
1970 0 0 - 84469 38049 122518 
1971 0 0 94310 0 94310 
1972 0 0 75229 0 75229 
1973 70 0 47443 43484 90927 
1974 0 0 69753 104258 174011 
1975 0 0 13808 29982 43790 
1976 0 0 38634 0 38634 
1977 0 0 19633 76513 96146 
1978 0 0 34514 135166 169680 
1979 0 0 41536 10941 $2477 
1980 16963 0 18517 44814 80294 
1981 22437 0 117085 21090 © 350120 
1982 67324 77918 160242 421246 726730 
1983 475898 46500 71468 4794 598660 
1984 218324 252769 37040 4072 512205 
1985 268975 247322 2192 0 518489 
1986 219323 361153 8755 0 589231 
1987 318849 375872 3704 0 698425 
1988 276050 473430 0 48 749528 
1989 413318 384068 0 450 797836 
1990 851532 665173 0 2157 1518857 
1991 738313 363427 0 1776 1103516 
1992 659536 288664 0 12576 960776 
1993 375368 206522 0 6343 588233 
4922210 3742818 938332 1147262 10750622 


USFS, Daniel Twardus 


iy 
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A Report to the National Steering Committee 
for Gypsy Moth and Other Eastern Defoliators 


Win McLane 


USDA, APHIS, PPQ 
Otis Methods Development Center 
Building 1398 
Otis ANGB, MA 02542 
508-563-9303 
FAX 508-564-4398 


A very limited number of materials were screened against gypsy moth larvae in the 
laboratory. Twelve Bacillus thuringiensis samples were screened with some demonstrating 
good activity against gypsy moth. No materials were tested in the field against gypsy 
moth larvae. This was do to a lack of suitable materials to test, poor quality of 
infestations and commitment to other projects such as pine shoot beetle, Japanese beetle 
and apple ermine moth. 


The testing of Golden Natur’! Spray Oil for use on gypsy moth egg masses was 
completed. 


Ten applications were applied to field egg masses in Massachusetts between September 
10, 1992 and April 16, 1993. Twenty egg masses were treated with each dosage tested. 
Treated egg masses were left in the field until late April, when they were removed to the 
laboratory for hatchability results. 


——————————_—_—_—_—— a 


Percent Tested Hatch 
=) Light hatch on 8 of 10 treatments 
10 Light hatch on 4 of 10 treatments 
is No hatch 
fds) Light hatch on 1 of 200 egg masses 
50 Light hatch on 1 of 200 egg masses 
100 No hatch 
Control Complete hatch on all egg masses 


USDA, APHIS, McLane, Cowan and Dubner 


Percent hatch of gypsy moth egg masses treated with Golden Natur’! Spray Oil, 
1991 - 1992 (McLane, Finney). 


Treatment Dates 


Formulation | 1/29/92 | 2/21/92 | 3/10/92 | 3/26/92 | 4/8/92 | 4/22/92 
Ojos ano 0 0 0 0 


100% 
50% 0 0 0 0 0 0 
25%"! 0 0 0 0 0 0 
5% 212/ 4 Tone lene 5 6 3 
Control 90¢/ 90 90 90 90 90 


2/ Used undiluted, 100 percent of concentration 
*/ 50 percent of concentrated formulation 

£/ 25 percent of concentrated formulation 

*/ 5 percent of concentrated formulation 

*/ Estimated hatch 


As a result of these data, Golden Natur’! Spray Oil was registered for use against gypsy 
moth egg masses. 


Golden Natur’! Spray oil is recommended for application to gypsy moth egg masses to 
prevent hatch of eggs. Treat egg masses that have been deposited on trees, ground litter, 
outdoor furniture, recreation vehicles, firewood, nursery stock, rocks, vessels, aircraft and 
other forms of transportation. Treat egg masses between August and May. 


Mixing Directions 


Mix equal amounts of Golden Natur’! Spray oil and water and apply to egg masses as a 
50 percent mix. Make a new mix each day treatments are made. 


Application Technique 


With use of a small hand sprayer, treat individual egg masses until they are completely 
saturated with the spray solution. Keep the mix agitated while treating. General 
application by mist blower, hydraulic sprayer or aircraft is not recommended. It is 
important that the egg mass is saturated with the spray. Following treatment, egg masses 
can be left in place or removed and incinerated. 


Do not exceed maximum rate or apply when not recommended. 


EPA registration number - 57538-11 
EPA establishment number - 34160-TX-1 


The material is available from: 


Stoller Enterprises, Inc. 
8582 Katy Freeway 
Houston, TX 77024 
713-464-5580 


Experimental laboratory work was conducted with a number of candidate stickers to 
identify one for use with gypsy moth pheromone flakes. The presently used RA 1990 
will be phased out of production by Monsanto. 


Laboratory results indicated a suitable replacement would be Gelva 2333 or Gelva 2484 
made by Monsanto. They have assured us that the Gelva 2333 would be available for 
the future and they feel it would be a better product than Gelva 2484. 


Experimental laboratory work was conducted with Shin Etsu gypsy moth pheromone 
chips. Initial work demonstrated its ability to stick on oak foliage when used with a 
sticker furnished by Shin Etsu. 


The release rate of Shin Etsu chips appears to be similar to that of AgriSense beads 
(Leonhardt). 


Hercon flakes, AgriSense beads and Shin Etsu chips were tested in Virginia. Flakes and 
beads were applied by aircraft to isolated experimental plots with low gypsy moth 
populations. Results are not available at this time. Chips were tested by ground 
equipment and aircraft, mainly to determine their sprayability and pheromone release 
rate. The chip formulation was sprayed by aircraft through CP spray nozzles with no 
problems. The formulation needs to be adjusted with a thickener to better keep the 
chips in suspension. | 
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1978 and 1979 Small Plot Field Studies Using 
Dimilin, Sevin, Thuricide and SIR 8514 
April 1, 1979 - September 30, 1979 
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Project Number: GM 83 lez 

Project Title: 1978 and 1979 Smal] Plot Field Studies Using Dimilin, 
Sevin, Thuricide and SIR 8514 

Report Period: Aprid U3. 19790- September 30, 1979 

Report Type: Interim 

Project Leaders: Winfred H. McLane, R. G. Reeves, J. A. Finney 


Because of a heavy work load during the Preparation of our last report 
(October, 1978 - March 1979) no report was submitted. All work for the 
Past year will be covered in this report. 


Introduction: 


Once candidate insecticides have proven to be efficacious in the laboratory 
the more effective ones are tested on smal] plots under field conditions. 
New formulations and lower rates and dosages of registered are also tested 
on small field plots before going operational. 


The objectives of the work reported for 1978 were; test Dimilin at lower 
dosages and rates of application to establish firm treatment recommendations 
for future regulatory and isolated infestation applications, test Dimilin 
25W in an oi] formulation to see how it compares to the water formulation 


Materials and Methods 1978: 
ore methods 1978 

Aerial application tests were conducted with Dimilin and Sevin 4-011] on 

30 plots, 50 acres eachsine@size. Specific treatments evaluated are listed 


in Table 1]. 


Table 1. Summary of 1978 tests with Dimilin and Sevin 4-071. 


Material Dosaqe/Rate No. 
Applications No. Plots 

Dimilin 25w 0.0075 lb AI/0.5 gal/A 2 3 
i Hn OS015 abeAT /O25 qal/A 2 3 
‘ OS01S TbeAT/on25 gal/A 2 3 
m in OS010s Tbe AT/0225 gal/A ] 6 
os i O203@1b AI/0.25 gal/A ] 6 
Dimilin 25W w/oil Or03e1b AI/0.25 gal/A ] 6 
Sevin 4-oi] 1.0 1b AI/40 0z/A ] 3 


Checks “ = 6 


aie 





Test plots were established in Clinton County, Pennsylvania. The population 
was determined to range from 273 to 4,160 eag masses per acre. Each 50 acre 
plot was laid out by establishing an accessible base corner and plotting 
boundary lines along compass headings. Markers were placed at all four 
corners for aircraft guidance. Within each plot, 20 prism points were 
established for sampling, pre- and post-spray. Sampling points were located 
on four parallel lines within the center 10 acres of each plot. Sampling 
points were similarly established in untreated check areas. All applications 
were made when the majority of insects were in the second instar and oak 
foliage was 50-75 percent expanded. 


Materials were mixed and transferred into the aircraft with conventional 
equipment (mixing tank, pumps, hoses, measuring devices and necessary safety 
equipment). Mixing and spray equipment was thoroughly cleaned between each 
treatment to avoid adulteration. 


Treatments were made with a Cessna Ag Truck aircraft equipped with a 
hydraulic driven impeller pump and a conventional spray system. The aircraft 
dispersed the material in 60 foot swaths at 120 mph approximately 30 feet 
above tree tops. In plots receiving double application, treatments were made 
7 days apart. Details of the formulation and application parameters are 
Summarized in Table 2. 
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In plots receiving two applications of Dimilin, 10 oak trees at each prism 
point were banded with burlap. Larval counts were conducted under burlaps 
three times following treatment. 


Table 3. Average number of larvae counted under burlap bands in plots 
treated with 2 applications of Dimilin. Average of 200 burlaps 
in each of 3 plots. 


—_—_—_—__—_—_——_—~—~—~—_—~—“—_—S—S——————— — 


Number of Live Larvae 
iy? 


Plot No. Dosage 15 days — 20 days 25 days 
Se OR a BS i eee 
1 - 3 ORO Se DEALA0. 5° 0/74 28.8 Za 0 

4-6 0.015 1b AI/qt/A 30 at 

ho Na ee a) 0.9075 1b AI/0.5 g/A a, 3 0 

27 928 Check 79.5 108.5 sig 


———————_-_-—— eee 


1/ Number of days following second treatment. 
2/ Decline mainly due to virus mortality in late instar larvae. 


It was originally planned to make a defoliation Survey in each plot, however, 
defoliation was light and not distinguishable between pre and post treatments. 
Therefore, defoliation estimates were not made. However, eqg mass counts 
were conducted at each prism point location in all treatment and control 
plots. Those results are summarized in Table 4. 


=A 


Table 4. Pre- and post-spray egg mass counts in Dimilin and Sevin Spray 
plots, 1978. 


er TT NS NO beesd aC iitw 20On au eyS 


4 Pre- Post- Percent 
Plots Material Dosage Spray Spray AAA 
eee Dimi Mines MeO OS Ib/AT/0,<50/8 1 15092 0.66. 0 G6 
s5-6 Dimilin 0.015 1b AI/aqt/A BE Ee 100 
19-21-24. Dimilin 0.0075 1b AI/0.5 g/A 796 0 100 
Een ve iseihbr. 0.03 1b AI/at/A Fe aS 100 


Wi=12443 o¢+ 012 


31-32-33 Dimilin 0: 038 Ib AL/at/A 961 0.1 99.09 

34-35-36 

37-38-39 Dimilin 0.01 Ib AI/qt/A 754 ] 99.97 

42-43-44 

15-16-29 Sevin 4-0i]1 1.0 1b AI/40 o2/A 799 1433 99.94 
+ Kerosene 


14-23-27 Check 
28-40-4] - 406 13 96.3 


Se RR errr ae te ee) BE NSM TNOOKS OS TCE) FESO TS TSDWOR © 


1/ Unless otherwise stated all Dimilin was mixed in water. 
2/  €Egg masses/acre. 


Conclusions: 


A general population collapse occurred in all Study plots. Heavy virus 
mortality occurred in all plots when larvae were in the late instars. 
Tnerefore, it is not possible to base the effectiveness of various Dimilin 
Sevin 4-011 treatment on pre- and post-spray egg mass counts. Although 
post spray egg mass counts were somewhat higher in check plots, no Signifi- 
cant differences occurred. 


ie 
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Because heavy virus mortality occurred during the late instars, all 
evaluations will be based on the first two larval counts. It is, therefore, 
impossible to evaluate treatment plots where burlaps were not used. However, 
general observations indicated that efficacy was similar when .03 1b Dimilin 
was formulated in water or Savol oil applied at 1 qt/A. Dimilin also 
performed well when applied at 0.01 1b/A in 1 qt. water. 


Based on larval counts we can conclude that Dimilin gave some degree of 
control when applied in two applications of 0.5 gal. each at 0.0075 1b 
AI/A. Similar results were obtained when 0.015 1b Dimilin was applied in 
double applications of 1 pt or 2 qt. Based on larval counts above, we are 
unable to recommend the use of 0.0075 or 0.015 1b of Dimilin per acre. 


1979 Field Tests: 


With the use of chemical pesticides becoming increasingly restricted, it 
is important that acceptable alternative materials be developed. Agents 
such as Bacillus thuringiensis (Bt) have been registered for gypsy moth 
control for a number of years but have rarely been used, mainly because of 
inconsistent results rendered. 


During 1979, fifteen 50 acre plots were treated with Thuricide 16B and 
Thuricide 248. An early treatment with Dimilin was made on three 50 acre 
plots and SIR 8514, an experimental growth regulator was also tested on 

Ba DIOLS 


Materials and Methods 1979: 
The test materials were supplied by Sandoz, Inc. and Mobay Chemical Company. 
Thuricide was delivered to the mixing site in 55 gallon drums. SIR 8514, 


an experimental growth regulator from Mobay was delivered as a wettable 
powder. Details of the experimental program are summarized in Table 1. 
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Table 1. Summary of 1979 field tests with Thuricide, Dimilin and SIR 8514. 








No. Pre spray 
Material Dosage Appl. Date Plot No. egg masses/A 
Gimiltineeswer ef CUOSTDEAT /AL/tO bs 5/3 leg 143 
Thuricide 168 8 BIU/A &/ A.  eEteyeny” ast, 63 
Thuricide 168 8 BIU/A 2/ Bi VG TELE aye 12.22.2327 
Thuricide 248. 8 BIU/A =! 2 -5/17-5/31 820,21 30 
Thunicsde: 246m Bunun py Ste i9%s5/304 7.9.13 33 
Not Centri fuged 
Thunic ides saeces BiuyAu! iY 5/27 10,11,19 23 
4a | 

SIR 8514 ‘io Wy UE 5/20 4-6 173 
Checks E : : 14,18 

24.27 68 
1/_ Treatment made when 50 percent of egg masses had hatched out. 
2/ Applied in 0.5 gal/A. 
3/ Applied in 0.75 gal/A. 
4/ Application was to be two applications on 4th instar larvae. 


Test plots were established near W. Milford, NJ in Passaic County. All 
spray plots and checks were located within bounds of the "Newark Watershed 
Conservation and Development Corporation". This met with the approval of 
the Watershed Commission and the City of Newark. 


All spray plots were 50 acres in size and adjacent plots were separated by 

at least 500 feet. Within the central 10 acres of each plot, a rectangular 
grid of 20 equidistant prism points was constructed for the purpose of egg 
mass, larval and pupal sampling procedures. At time of treatment each corner 
of the spray plot was marked for navigational assistance by a helium filled 
yellow balloon. 


Figure 1. Standard 50 square acre spray plot layout. 
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- Access Road or Trail - trian Se, 


Xx- Single Orange Ribbon Flags at 25° Intervals 

e- Plot Corner (identified with double orange 
ribbon flag and luggage tag 
labeled NE, SE, NW or SW. ) 

:- Single Pink Ribbon Flags at 25' Intervals 

@- Prism Point (identified with double pink 


ribbon flag and luggage tag 
labeled with point number, ) 


See 


Se 


Application: 


Mixing and aircraft operations were conducted out of Greenwood Lake Airport, 
West Milford, Nd. The application schedule was designed so that the first 
application of Thuricide and the one application of SIR 8514 woulda be 
applied when the majority of larvae were in the second instar. The second 
application of Thuricide was to be made 10 days following the first. 

Because of weather and aircraft scheduling, our second application of 
Thuricide was not applied until 12-18 days following the first treatment. 


The early Dimilin application was scheduled to determine the effects of a 
treatment when egg masses were 50 percent hatched and no foliage present. 
Tests during 1974 indicated that Dimilin could be effective against gypsy 
moth larvae when sprayed prior to foliage development. 


Materials were mixed and transferred into the aircraft with conventional 
equipment (mixing tank, pumps, hoses, measuring devices and necessary 

safety equipment). All mixing and spraying equipment was thoroughly cleaned 
between each treatment to avoid adulteration. 


All spray plots were treated with a Cessna Ag Truck aircraft except for 

the second application of Thuricide. Due to aircraft scheduling, a helicopter 
was contracted to make the second application of Thuricide. Application data 
are summarized in Table 2. 


By. 





Table 2. Application data for 1979 aerial treatments. 
ee a ONE ey re ie 


No. Air Swath 

Material Dosage Nozzle Nozzle Speed Width Temp. 
A er ee OL PRD OP CREE ek SE Santa tle tpn cae coals Soe 
SIR 8514 0.03 1b AI/A4’ go0a 1g 120 60' 90°F 
Dimilin 0.03 1b AI/A’ g00a ~—_ 1g 120 60' 60°F 
Thuricide 168 8: BIU/A 1/ good sa 120 60! 90°F 

" 8004 g 30 go! 80°F 
Thuricide 168 8 BIU/A 2/ 8006 ~—=«:8 120 60! 90°F 

t 8006 8 50 80! 79°F 
Thuricide 248 —-8 Bru/a 2/ 8006 ~—s«s«a8 120 Aes esl spis 
Centri fuged ‘ 8004 8 50 80' 76°F 
Thuricide 248 —-8. Brusa 2/ 8006 ~—=«d18 120 60' 50°F 
Notcentrifuged " 8004 8 50 80! 76°F 
Thuricide 168 —«-8-: BIU/A 2/ 8006 ~—=s«d8 120 60' 44°F 


(4th instar) 
\/ Applied in 0.5 gal. 
2/ Applied in 0.75 gal. 


At each prism point a total of 19 oak trees were banded with burlap bands to 
evaluate larval mortality. Results are summarized in Table 3. 


Table 3. Larval counts in treated and check plots. 


Se eee ey ee ee ee 


Days after 1/ 
Material Dosage Treatment No. Larvae — 
SIR 8514 0.03 1b AI/A 2 33 862 
Dimilin 0.03 1b AI/A 2/ 42 2,455 
Thuricide 16B 8 pru/A 2/ 26 2,180 
Thuricide 16B 8 BIusA 2/ 34 1,972 
Thuricide 248 ter 
centri fuged 8 BIU/A = 20 2, 50N 
Thuricide 248 3/ 
not centrifuged 8 BIU/A = 28 RAIS 
Thuricide 168 8 Blu/A + 4/ 33 1,126 
Checks - ~ 3,908 


ee 
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1/ Average of 3 plots each treatment and 200 burlaps per plot, 10 at each 
prism point. Control average of 6 plots. 


2/ Applied in 0.5 aal. 
3/ Applied in 0.75 gal. 
4/ Three plots received one application against 3rd and 4th instar larvae. 


Conclusions: 


Although final evaluation of the effectiveness of each treatment will be 
determined from fall egg mass counts, large numbers of healthy larvae under 
burlap bands 4 to 5 weeks following treatment is not a aood sign. Based 

on the number of larvae present in the Dimilin plots following treatment, 

we would have to say that this treatment was not effective. In the SIR 8514 
plots there was more larval activity than expected following treatment. 


A final report will be published in the October 1, 1979 - March 31, 1980 
laboratory report. 
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Laboratory Screening of Candidate Pesticides 
Against the Gypsy Moth 
April 1, 1977 - September 30, 1977 
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Project Number: GM/7.1.] 


Project Title: Laboratory Screening of Candidate Pesticides Against the 
Gypsy Moth 

Report Period: BOTA elt 977 5. September 30, 1977 

Report Type: Interim 


Project Leaders: Winfred H. McLane, J. A. Finney 


The primary objective of this laboratory Screening project is to collect mortality 
data on registered and experimental compounds potentially useful against the gypsy 
moth, evaluating this data and selecting suitable materials for field testing. 


Two new growth regulators (Bay Sir 6874 and 8514) were compared with Dimilin 25 WP. 


1/ Days After 
Material Company Dosage — Weather % Mortality Treatment 
Bay Sir 6874 Chemagro 0.25 97 9 
Dimilin 25 W Thompson-Hayward O25 92 9 
Bay Sir 6874 05125 97 9 
Dimilin 25 W 0.125 97 9 
Bay Sir 6874 0.06 190 9 
Dimilin 25 W 0.06 100 9 
Bay Sir 6874 0.03 100 9 
Dimilin 25 W 0.03 100 9 
Bay Sir 6874 0.015 100 9 
Dimilin 25 W 07015 100 9 
Bay Sir 6874 0.0078 86 9 
Dimilin 25 W 0.0078 88 9 
Bay Sir 6874 0.0039 89 9 
Dimilin 25 W 0.0039 91 PENG 
Check No Treatment 0 9\ ! 


When Bay Sir 6874 was mixed with crop oi] supplied by Chemagro, treated plants : 
showed signs of phytotoxicity. This was mostly observed when applications of 
a gallon per acre were applied. 
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Material 


Company 


Bay Sir 8514-25w Chemagro 


Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Check 


Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Bay Sir 
Dimilin 
Check 


25 W 
8514-25W 
25 W 
8514-25W 
25 W 
8514-25W 
25 W 
8514-25W 
25 W 
8514-25W 
25 W. 
8514-25W 
25 W 
8514-25W 
25 W 
8514-25W 
25 W 
8514-25W 
25 W 
8514-25W 
25 W 
8514-25W 
25 W 


8514-EC 
25 W 
8514-EC 
25 W 
8514-EC 
25 W 


Thompson-Hayward 


Chemagro 


Thompson-Hayward 


No 


Dosage 


0.25 
0.25 
Gnlzs 


Treatment 


0.25 
025 
0.12 
0.12 
0.06 
0.06 


No Treatment 
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Weather 


100 
99 
98 
98 
97 
99 

100 

100 

100 

100 

100 

100 

100 
98 
98 

100 
o5 

100 
32 
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32 
64 
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96 
98 
100 





Days After 
* Mortality Treatment 
2 nae Tees 


Yo DODO WO WO Ww 


13 
13 
is 
RS) 
13 
iS 
iW 
2 
12 
12 
te 
if 
Lal 
A 
gl 
11 
11 
11 
13 


Ms 
12 
12 


ae a a ae ae 


| 
| 


& 


nf ff ha 


ae rT Og Tf ae ry 





en 


Days After 

Material Company Dosage Weather % Mortality Treatment 
Bay Sir 8514-TECH Chemagro 0325 100 14 
Dimilin 25 W Thompson-Hayward 0.25 95 14 
Bay Sir 8514-TECH 0.12 100 14 
Dimilin 25 W OFl2 94 14 
Bay Sir 8514-TECH 0.06 100 14 
Dimilin 25 W 0.06 99 14 
Bay Sir 8514-TECH e0d 100 13 
Dimilin 25 W 0.03 94 13 
Bay Sir 8514-TECH 0.015 100 13 
Dimilin 25 W 0.015 99 13 
Bay Sir 8514-TECH 0.0078 100 is 
Dimilin 25 W 0.0078 99 13 
Check No Treatment 0 14 

2/ } Days After 

Material Company Dosage = Weather % Mortality Treatment 
Bay Sir 8514-TECH Chemagro 0.06 93 9 
Bay Sir 8514-TECH 0.03 89 9 
Bay Sir 8514-TECH 0.015 cul 9 
Bay Sir 8514-TECH 0.0078 85 9 
Bay Sir 8514-TECH 0.0039 92 9 
Bay Sir 8514-TECH 0.0019 os 9 
Check No Treatment 0 9 

. 7 Days After 

Material Company Dosage ~ Weather % Mortality Treatment 
Bay Sir 8514-25W Chemagro 0.06 i 100 ie! 
Dimilin 25 W Thompson-Hayward 0.06 1s 94 13 
Bay Sir 8514-25w U.S is cle 13 
Dimilin 25 W O03 lt co 13 
Bay Sir 8514-25w 0.015 te 100 13 
Dimilin 25 W 0.015 Le 97 13 
Check No Treatment ily 0 13 


Days Afte. 4 





Matcrial Company Dosage 1/ Weather % Morta:ity Treatment 
SSH EVER te TPN pl 

Bay Sir 8514-25W Chemagro 0.06 3" 98 10 Ny 
Dimilin 25 W  Thompson-Hayward 0.06 Se 96 10 

Bay Sir 8514-25W 0.03 3" 100 10 i 
Dimilin 25 W 0.03 ae 100 10 

Bay Sir 8514-25W 0.015 ap 95 19 9 
Dimilin 25 W 0.015 3" 94 10 

Check No Treatment aye 0 10 ¥ 
Dimilin 25 W  Thompson-Hayward 0.06 95 15 
Dimilin-OD 0.06 98 15 g 
Dimilin 25 W 0.03 | 99 15 
Dimilin-0D 0.03 98 15 3 
Dimilin 25 W 0.015 100 15 
Dimilin-OD 0.015 | 96 15 ¥ 
Dimilin 25 W 0.0078 100 15 
Dimilin-0D 0.0078 91 15 

Dimilin 25 W “0.0039 100 15 z 
Dimilin-0D 0.0039 88 15 | 
Check No Treatment 0 15 ee 
FMC-47628-TECH FMC 0.025 97 8 Fy 
FMC-47628-TECH 0.125 88 8 
FMC-47628-TECH 0.062 71 8 
FMC-47628-TECH 0.031 10 8 = 
FMC-47628-TECH 0.015 1 8 

Check No Treatment 0 8 be 
FMC-50215-TECH FMC 120 100 7 
FMC-50215-TECH | 0.5 100 7 2 
FMC-50215-TECH 0.25 100 7 | 
FMC-50215-TECH 0.125 100 7 & 
FMC-50215-TECH 0.062 92 7 
FMC-50215-TECH 0.031 48 6 x 
FMC-50215-TECH 0.015 10 6 
FMC-50215-TECH 0.007 6 h 
Check | _ No Treatment 7 
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1989 Field Studies with Low Volume 
Applications of Dimilin 2F (Speical) Against 
the Gypsy Moth (Lymantria dispar L.) 

October 1, 1988 - September 30, 1989 
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Project Number: GM 89.1.1.B 

Project Title: 1989 Field Studies with Low Volume Applications of Dimilin 2F (Special) 
Against the Gypsy Moth (Lymantria dispar L.) 

Report Period: October 1, 1988 - September 30, 1989 

Report Type: Final 

Project Leaders: W. McLane and J. Finney 


Introduction 


B. 1990 approximately half of the total acreage (> 1,000,000 acres) sprayed for gypsy moth control in the 
United States will be treated with Dimilin 25W. Nearly all Dimilin treatments will be applied at .03 Ibs. 
Al/gallon/acre. The remaining acreage will be treated with various formulations of Bacillus thuringiensis. 
Most Bt is applied at one gallon per acre. However, a number of studies have demonstrated that the 
material can be applied successfully undiluted at 32 to 64 ounces per acre. 


Undiluted ultra low volume (ULV) applications can save money and time. Much less ferrying time is needed 
Be each load can cover more acres under more ideal spray conditions. No need for mixing equipment 
and crew is an additional savings. 


In 1988 Dimilin 2F (Special) was tested at ultra low volume in Pennsyivania on 50-acre plots (McLane, 
Finney, Roland, Yendol and Bohne). The ultra low volume treatments were compared to a standard of 
Dimilin 25W at .03 Ibs. Al/gallon/acre. Or. Yendol and staff at Pennsyivania State University conducted a 
residue study in two of the treatment areas using fluorometer determinations. 


Population reduction was superior in (ULV) applications of 64 and 32 ounces per acre to that of the 

standard Dimilin 25W at a gallon per acre. An application of 16 ounces per acre was equal to the standard. 

_Dr. Yendoi found nearly twice as much residue in the quart per acre treatment as in the standard Dimilin 
7 25W at a gallon per acre (Yendol, McLane, Roland and Reardon). 


rT Table 1. Percent population change based on pre- and post-spray egg mass counts. 
Pre-spray Post-spray Percent 

f Treatment EM/acre EM/acre change 
128 oz. 1,110 50 - 95.4 

; 64 oz. 1,101 10 - 99.0 
32 oz. 1,193 4 - 99.6 
16 Oz. 1,103 66 - 94 

1 Control 894 5,459 +510.6 
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Table 2. An estimate of the Dimilin spray (micrograms/cm? Al) found on oak foliage when aerially 
applied at 128 and 32 fl. oz. per acre. 


a BT BIT a eT 
Microqram/cm 


Rate N Tree Log 10 
section Mean(a) Mean(b) Error 
128 fl. 0z./A 500 both 0.00912 _—--2.04 0.04 
250 lower 0.00676 -2.17 0.06 
250 upper 0.01202 -1.92 0.05 
32 fl. oz./A 500 both 0.01413 1.85 0.04 
250 lower 0.01148 1.94 0.07 
_.. atl deel? Reeerernenab ogg upper 0.01698 177 0.07 





(a) Calculated using the geometric mean method. 
(b) Transformed from LogiO mean vaiue. 


Numerous laboratory and limited field studies indicate that Dimilin can be successfully applied at.dosages 
lower than those presently used (McLane & Finney, and Herbaugh, McLane & Finney). With increasing 
concerns of the general public about the use of all pesticides, it is important that we use the smallest 
effective amount possible. Dimilin 25W is presently used at .03 Ibs. Al/gallon/acre. 


During 1989 field studies continued with (ULV) applications of Dimilin 2F (Special) as well as lower dosages 
of each formulation. 


Table 3. Treatments for 1989 Dimilin (ULV) and low dosage studies. 


i a es a bat oemetin ein wesw Ff ah 
Formulation Dosage/rate Acres treated 


Dimilin 25W .03 Ibs.Al/12802/acre 200 
Dimilin 25W .015ibs.Al /12802/acre 200 
Dimilin 2F (SP) .03 Ibs.Al/3202/acre 200 
Dimilin 2F (SP) .015lbs.Al /320z/acre 200 
Dimilin 2F (SP) .03 Ibs.Al/1602/acre 200 
Dimilin 4F .03 Ibs.Al/12802/acre 400 
Control - 200 


—_—_—————ooooe——n—n— eee eee 


Approximately 400 acres were also treated with a Dimilin 4F (flowable) formulation. 


Methods and Techniques 


Twenty-four woodland plots were established on state game lands in Elk and Jefferson Counties, 
Pennsylvania. Plots were square and 50 acres in size and located a minimum of 400 feet apart. Boundary 
lines were surveyed and marked with fluorescent orange tape and each corner tree was marked with double 
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fluorescent orange tape and a tag identifying corners and plot numbers. Plots were located so that there 
would be a maximum number of corners on or near roadways. 


Treatment evaluation consisted of pre- and post-spray egg mass counts, egg hatchability tests, post-spray 
larvae counts under burlap, defoliation observations and residue work using wash-off and HPLC techniques. 


Within the center 10 acres of each plot, 10 prism points were established, 5 points on 2 parallel lines. 
During March and early April, pre-spray egg mass numbers were recorded on each prism tree and within 
each fixed radius plot. Prism tree DBH was also recorded. A limited number of egg masses were collected 
from the field and returned to the laboratory for hatchability tests. Hatch was uniform at 80> percent with 
little virus load. 


Burlap was placed on 5 oak trees at random in the center 10 acres of one plot in each treatment. Three 
counts were made on the number of gypsy moth larvae under each band following treatment. After each 
reading, all larvae were removed from under the buraps. 


At peak defoliation time (early July), a survey was conducted from the ground. Total defoliation of all oak 
species was estimated at each prism point within each experimental plot. 


Within 4 hours of treatment, foliage was collected in one plot each of the 128, 32 and 16 ounce treatments. 
Foliage was collected from the top, mid- and lower crown of 10 trees within each plot. From each tree and 
each location within the crown, foliage was collected at each cardinal direction. 


Ten leaves were selected for HPLC work and 10 for wash-off (fluorometric determinations) work at 
Pennsylvania State University. 


All foliage was shot out of the trees using a 12-gauge shotgun with 2.75 and 3 inch shells. This technique 
worked very well except for some black and blue shoulders. 


Foliage was shipped to the USDA, APHIS National Monitoring Laboratory at Gulfport, Mississippi for HPLC 
analysis. Ms. J. Finney, assisted by Dr. Yendol’s staff at Pennsyivania State University, did the wash-off 
(fluorometric determinations) analysis. 


An APHIS Cessna Ag-truck aircraft was used to apply all treatments. Applications of 128 ounces per acre 
were made with 8004 flat fan nozzle tips with lesser amounts applied through 8002 nozzle tips. The aircraft 
sprayed a 75-foot swath at 120 mph, approximately 50 feet above the target foliage. Boom pressure was 
40 psi. Screens of 50 mesh size were used in each nozzle and in the nurse tank. 


The aircraft was calibrated over the first spray plot. Mixing was done in a nurse tank and then material was 
pumped into the aircraft. Additions to the Dimilin 2F (Special) formulation were added as a tank mix at the 
base of operations, DuBois Airport. A boom timer was used to aid calibration. 


All applications were made in the morning hours between 6:00-12:00 AM starting 6/1 and ending 6/3. 
Temperatures ranged between 50° - 75°F. Application was terminated when winds exceeded 6 mph or 
temperatures reached 80°F or humidity dropped below 45%. 


At time of treatment, the majority of larvae were mid to late 2nd instar. In general, foliage was expanded 


-40-60 percent. 


Results 


All treatments gave excellent gypsy moth population reduction based on egg mass counts. The (ULV) and 
low dosage treatments were as effective as the standard of Dimilin 25W. However, it was unfortunate that 


‘a population reduction also occurred in the untreated controls and therefore treatment and control 


comparisons are compromised. 


zo) G5 = 


We had problems mixing the emulsifiers and additives with the Dimilin 2F (Special) formulation in the field. 
Although we did use a considerable amount of emulsifier, the mix was not good. The formulation needs to 
be worked on to correct this problem. 


Once the material was in the aircraft, it dispersed well and caused no blockage of nozzles or screens. 


A significant amount of rainfall occurred during the 3-day period following treatments. However, this should 
have had no effect on the efficacy based on laboratory tests (McLane and Finney). 


Foliage protection was excellent in all treatments and larvae numbers under burlap were greatly reduced 
in all treatment plots. 


As was the case in our 1988 study (Yendol, McLane, Roland and Reardon), the HPLC analysis recovered 
nearly as much Dimilin 2F (Special) in the 32 ounce/acre treatment as Dimilin 25W in the 128 ounce/acre 
application. This again demonstrates the excessive evaporation taking place with the Dimilin 25W 
formulation. The Dimilin 2F (Special) at 16 ounces/acre had less material on foliage than the Dimilin 25W 
treatment at 128 ounces per acre. 


Most Dimilin 25W was found high up in the tree (twice that found in the mid- or lower crown), whereas the 
Dimilin 2F (Special) at 16 and 32 ounces was very uniform in its deposit from top to lower crown. This was 
likely due to the finer droplets produced by the 8002 flat fan tips being able to penetrate the foliage canopy 


more efficiently. Most larger droplets produced by the 8004 flat fan tips stayed near the top of the tree 
crown. 


The wash-off tests (fluorometer determinations) conducted at Pennsylvania State University also identify 
most of the Dimilin 25W at 128 ounces per acre as being high up in the tree and the Dimilin 2F (Special) as 
being more uniform throughout the tree. 


Based on 1988 and this year’s data, it is evident that (ULV) applications of Dimilin 2F (Special) can be just 
as effective as the standard formulation now being used at 128 ounces per acre. It is therefore time to 
conduct a pilot test with Dimilin 2F (Special) so that operational programs can use it in the near future. 
However, before this can happen, the formulation has to be improved so that mixing does not have to take 
place in the field. If this requires registration, it must be addressed as soon as possible. 


The Dimilin 4F formulation performed very well based on efficacy, mixing and handling. This is a formulation 
that should be registered for use as the Dimilin 25W is presently used. It could also be used as a Special 
for (ULV) applications. 


Again, as in 1975, low dosages were very effective. It is important that this work continue so that lower 


dosages can someday be used to ease the environmental concerns. If lower dosages are not available for 
use in the future, we may not have Dimilin to use at all. 
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Table 4. Percent population change based on pre- and post-spray egg mass counts. 

: Tee” ms omental ~~ Derrant 
b Dosage/rate Pre-spray- Post-spray- Percent 
| Formulation Ibs.Al/oz/acre Egg masses/acre Eqg masses/acre change 
a Dimilin 25W 03 /1280z 635 14 sey er 
= — Dimilin 25w .015/1280z 544 12 - 97.8 

Dimilin 2F(SP) 03/3202 801 3 - 99.1 
q Dimilin 2F(SP) .015/3202 1902 0 -100 

Dimilin 2F(SP) 03/1602 705 1 - 99.8 
J Dimilin 4F .03/12802 946 11 - 98.8 

Control 5362! 3697 21.1 





i/ Average of 4 spray pilots 
| 2/ Average of 5 untreated plots 


| Table 5. Average number of larvae under burlaps after spraying and percent 
defoliation at peak defoliation time. 
all ew a lida I ec TE 8 TI a Se A a 
| Dosage/rate Larvae under Percent 
Formulation Ibs.Al/oz/acre burlap defoliation 
‘| Dimilin 25W 03 /1280z 1.5 0-10 
Dimilin 25W .015/12802 0 0-10 
Dimilin 2F(SP) .03 /320z 33 0-10 
| Dimilin 2F(SP) .015/320z 0 0-10 
Dimilin 2F(SP) 03/1602 .66 0-10 
Dimilin 4F 03/1280z 7 . 0-10 
‘Control -- 6.88 20-30. 
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Table 6. Rainfall during and after application time. 








4 Date one ee eres (nichestraina 

6/1 0.48 

6/2 0.0 

6/3 0.22 

6/4 0.33 

6/5 0.46 

6/6 0.05 

6/7 0.39 

6/8 0.01 

6/9 0.07 

6/10 0.07 
Table 7. Average ppm of Dimilin recovered from 10 trees at various canopy locations 

using HPLC. 
Ty Soe Dosage/rate ¥ Average 

Formulation Ibs. Al/oz/acre High Medium Low 3 locations 
Dimilin 25W .03 /1280z 2.047 1.092 0.931 1.356 
Dimilin 2F (SP) .  .03/320z 2d 2.01 1.829 2.046 
Dimilin 2F (SP) .03/160z .846 .838 1.045 .909 
Control - <.5 <.5 <.5 <5 


__- ee eee 


Table 8. Average fluorescence of dye recovered from 10 trees at various canopy 

locations. . 

ee eeeeeeeeSSSSSSSSSeeSFSFSFsmsmMshseseseseseF 
Dosage/rate Average 

Formulation Ibs.Al/oz/acre High Medium Low 3 locations 
Dimilin 25W .03/1280z 364 332 248 315 
Dimilin 2F(SP) .03/3202 378 424 428 410 
Dimilin 2F(SP) 03/1602 253 285 307 282 
Control - 91 113 110 105 


eee 
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Title: Determination of Dimiline Residues in Vegetation Samples 

Analyst: R. Reeves 

Contributors: D. Ladner 

Introduction 

One hundred twenty (120) vegetation samples (pre-treatments and post-treatments) for the Gypsy Moth 


Program were received from the Otis Methods Development Center by the National Monitoring and Residue 
Analysis Laboratory in Gulfport, Mississippi, for analyses. The samples were analyzed for Dimiline content. 


Objective 

To analyze vegetation samples for Dimiline residues. These analyses were accomplished by high 
performance liquid chromatography (HPLC). Selected samples were confirmed by gas 
chromatography/mass spectrometry (GC/MS). 

Methodology 

NMRAL analyzed the vegetation samples in accordance with Processing Procedure PRO096, “Analysis of 
Diflubenzuron (Dimiline) in Vegetation by Reversed Phase Higher Performance Liquid Chromatography’, 
October 26, 1989. 

Analyses for Dimiline were accomplished on a Hewlett-Packard (HP) 10848 High Performance Liquid 
Chromatography using Beckman System Gold Programmable Solvent Module 126 and HP Model 79875A 
UV Detector and the following parameters: 


a. Chromatographic column - Altrex Ultraspheree ODS, 4.6 x250 mm, 
5 um particle area 


b. Mobile phase - Acetonitrile/water/1,4 Dioxane (45:45:10), 
flow 3.0 mL/min 


c. Temperature - Ambient 


d. Detector wavelength - 254 nM 
Results (see enclosed table). 
Summary 


Of the one hundred twenty (120) vegetation samples analyzed, forty-eight (48) had residues with a high of 
6.79 parts per million (ppm). 
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Laboratory Screening of Candidate Pesticides 
and Microbials Against the Gypsy Moth 
October 1, 1988 - September 30, 1989 
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Project Number: GM 78.1.3 

Project Title: Laboratory Screening of Candidate Pesticides and 
Microbials Against the Gypsy Moth | 

Report Period: October 1, 1988 - September 30, 1989 

Report Type: Interim 

Project Leaders: W. H. McLane and J. A. Finney 


The objectives of this laboratory screening project are to collect and evaluate mortality data on experimental 
and registered compounds potentially useful for gypsy moth control, and to select materials for field studies 


and further development. These tests are designed to identify new materials and to increase the 
effectiveness of registered products. 


Our main emphasis is development of new and registered materials that may improve treatments of gypsy 
moth in isolated infestations. 


Unless otherwise stated, all tests have been conducted with our standard red oak seedling technique. Test 
insects are of the New Jersey strain and have been laboratory reared on artificial diet. 


Five tender oak seedlings are treated with each test sample and allowed to dry for 3 hours. Twenty newly 
moulted, 2nd-instar gypsy moth larvae are then introduced onto each plant. Plants with test insects are 
then hold in an environmental chamber at 76°F and 55% RH. Insect mortality and seedling defoliation are 
recorded over a period of time. Five untreated seedlings are used as a control. 


Materials are also tested for their Stability when exposed to rainfall and ultraviolet light. Approximately 3 
hours following treatment, plants are exposed to rainfall and/or ultraviolet light. They are then dried under 
a fan if necessary, and a standard bioassay determines effects. 


During the past few years the majority of our laboratory work has been directed to the development of more 


efficacious Bacillus thuringiensis formulations. This work continued during this reporting period. 


A new 8t carrier was tested and found to be very active with most formulations. A number of laboratory 
tests were conducted with the material and a limited outdoor residue test. 


The data in Tables 1-2 are a result of receiving ABG-7022 with the active Bt already incorporated into the 
formulation. In all other tests the 8t was added to the ABG-7022 in the laboratory just before testing. 
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Table 69. Feeding comparison test of 2 Entice mixes, 7 Bt formulations, and Control. Average 
percentage of feeding after 24 hours (all Bt formulations at 16 BIU /gal/solution). 


Test A Test B Test C 

Spray Tower Spray Tower Brush 

Treatment Method Method Method 
Dipe! 8L 8.7 bid av 
Biobit 6.2 9.0 3 
San-415 5.0 5.9 ve 
Condor Oil 3.6 mal 2 
Foray 5.6 11.0 ez, 
Thuricide 48LV 1.4 7.5 9 
Entice 5% 29.5 46.5 10.0 
Entice 15% 22.6 35.0 11.2 
Dipel 8AQ 5.7 8.0 ka 
Control 14.1 31.0 9.2 





Six tests were conducted with Dimilin during this period. 


Testing was conducted using our standard red oak seedling technique. Five seedlings were treated with 
each dilution and then exposed to 20 newly moulted laboratory-reared gypsy moth larvae. Plants and larvae 
were then held in an environmental chamber at 78°F at 55% RH. Larval mortality was recorded over a 
period of time. When seedlings were completely defoliated, larvae were transferred to artificial diet. 


Table 70. Percent mortality of 2nd instar larvae following a 7-day exposure to oak seedlings 
treated with undiluted applications of Dimilin (special low volume formulation) and 
exposed to rainfall. 


Inches Larval mortality 
Dosage/rate/acre rain after a 7-day exposure 
.03 Ibs. Al/16 02. > 100 
.03 Ibs. Al/16 oz. 1.0 100 
.02 Ibs. Al/16 oz. 2.0 100 
.03 Ibs. Al/32 oz. - : 100 
.03 Ibs. Al/32 02. 1.0 100 
.03 Ibs. Al/32 oz. 2.0 100 
.015 Ibs. Al/32 02. - 100 
.015 Ibs. Al/32 oz. 1.0 100 
.015 Ibs. Al/32 oz. 2.0 100 
Control - 0 
Control 2.0 14 
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Table 71. Percent mortality of 2nd instar larvae following 4-7 and 10 day exposure to oak 
seedlings treated with undiluted applications of Dimilin (special low volume 
formulation) and exposed to rainfall. 


Inches Hours drying Percent mortality 


—_—— aaa 
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Formulation rain time 4 days 7days 10days 
o—vnwv _ — —— tine days 7 days 10 days | 
Dimilin B . - 39 100 100 
.03 Ibs. Al/32 0z./A 2.0 .25 46 95 100 

ee) 3.5 52 100 100 

Dimilin C - - 41 100 100 
.03 Ibs. Al/16 02z./A 2.0 25 35 100 100 

5.0 3.5 47 100 100 

Dimilin E - - 49 100 100 
.015 Ibs. Al/32 02./A 2.0 .25 68 99 100 

5.0 3.5 38 100 100 

Control . - 0 0 0 
5.0 - 0 0 1 


Table 72. Percent mortality of 2nd instar larvae following a 4 and 7 day exposure to oak 
seedlings treated with Dimilin 2F material used for 1987 field tests in West Virginia. 


Percent mortality 


ee A ck lc ei 
Sample Dosage/rate 4 days 8 days 


-0625 Ibs. Al/32 0z./A 70 100 
0312 Ibs. Al/16 02./A 61 100 
0156 Ibs. Al/8 02./A 76 100 
-0078 Ibs. Al/4 0z./A 58 82 
II 0312 Ibs. Al/32 0z./A 66 98 
0156 Ibs. AI/16 02./A 59 100 
III -0625 Ibs. Al/16 02./A 63 100 
0312 Ibs. Al/8 02./A 47 98 
0156 Ibs. Al/4 02./A 63 90 


Control 


eee 
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Table 73. Percent mortality of 2nd instar larvae following a 4 and 7 day exposure to oak 
Seedlings treated with Dimilin (special formulations) used in 1988 Pennsylvania field 


trials. 

a a re rin 

Do te/acr 4 da 7 days 

.03 Ibs. Al/16 oz. 84 100 
G7 an100 

.03 Ibs. Al/32 oz. 76 100 

.03 Ibs. Al/64 oz. 58 100 

.03 Ibs. Al/128 oz. 79*/ 100 

Control 0 2 


—————_——_—_—_—_————————— 


1/ After material was strained 
2/ Dimilin 25w 


Small amounts of Dimilin 25W were applied to oak seedlings and then exposed to 2nd instar gypsy moth 
larvae. A droplet 400 ul in size was used for the test. 


Table 74. Percent mortality of 2nd instar larvae following a 4-9 and 14 day exposure to oak 
foliage treated with single and multiple droplets of Dimilin 25W. 


Percent mortalit 


Mix Droplets per 4 days 9 days __14 days 
.06 Ibs. /gal/sol 1 drop/leaf 15 40 50 
1 drop/cm? 42 91 91 
3 drops/cm? 29 100 100 
.03 Ibs. /gal/sol 1 drop/leaf 28 58 80 
1 drop/cm? 51 99 100 
3 drops/cm? 46 98 100 
Control - 0 0 0 
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Table 75. Percent mortality of 2nd instar larvae following an 8-day exposure to oak seedlings 
treated with Dimilin on various degrees of wet foliage. 


Dosage/rate Foliage 
Formulation acre degree of wetness Percent mortality 
Dimilin 25W .03 Ibs. /gal Dry 100 
Dimilin 25W .03 Ibs. /gal wet to point of run-off?/ 100 
Dimilin B .03 Ibs. /32 02. Dry 100 
Dimilin B .03 Ibs. /32 oz. wet to point of run-off!/ 100 
Dimilin C .03 Ibs./16 oz. Dry 100 
Dimilin C .03 Ibs. /16 oz. wet to point of run-off/ 99 
Dimilin E 015 Ibs. /32 oz. Dry 100 
Dimilin E .015 Ibs./32 0z. —- wet to point of run-off?/ 100 
Control ~ Dry 2 


i 


1/ Seedlings were dripping wet at time of Dimilin application. 


Dimilin gave excellent results in all tests. Mortality was complete after a heavy 5.0 inches of rain. 
San-839! and San-8411, insect growth regulators from Sandoz, Inc., were tested in the laboratory and 
compared to Dimilin 25W. 


Table 76. Percent larval mortality and oak seedling defoliation following gypsy moth larvae 
exposure to seedlings treated with San-8291, San-8411 and Dimilin 25W. 





Dosage/rate Percent mortality Percent defoliation 
Material Ibs.Al/gal/acre 4 day 8day 12 day 2 day 
San-839! 05 8 59 79 g2* 
: 025 2 67 78 98* 
: 012 0 58 100* 
San-841| 05 3 100 80* 
: 025 ) 83 1007 78* 
: 012 21 92 1007/ 
Dimilin 25W 05 1 86 1007/ g4* 
: 025 4 96 1002/ 94* 
: 012 5 75 100 100 
Control -- 0 0 0 100 


SSS SS a ae eae ES 


1/ Reading after 10 days 
* Changed to artificial diet 
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A test was conducted in which each material was exposed to various amounts of rainfall with bioassay 
following. Plants were treated with the “Insect Growth Regulators" and allowed to dry for three hours before 
being exposed to rainfall. After rainfall plants were dried in front of a fan and then tested as in Table 77. 
All testing was done at .03 Ibs. Al /gallon/acre. 


Table 77. Percent larval mortality and oak seedling defoliation following gypsy moth larvae 
exposure to seedlings treated with San-8391, San-8411 and Dimilin 25W and then 
exposed to rainfall. 





Inches Percent mortality Percent defoliation 
Material rain 2day 6day 10da 2 da 
San-839} - 0 23 43 84 
r 1.0 0 10 50 78 
e 3.0 0 10 71 76 
; 5.0 0 5 39 85 
San-8411 -- 0 100 87 
. 1.0 0 9g 100 100 
a 3.0 0 99 100 47 
i. 5.0 0 100 70 
Dimilin 25W - 0 99 100 72 
1.0 0 97 100 94 
% 3.0 0 96 100 52 
5.0 0 97 100 2 
Control -- 0 0 0 83 
‘ 5.0 0 0 0 80 


a el 


* Larvae were changed to artificial diet after 2 days’ exposure to treated foliage 


In these tests San-8411 was as effective as the Standard Dimilin 25W in both dosage and weathering tests. 
San-839! was less effective than San-841! and Dimilin 25W. Heavy seedling defoliation occurred with ail 
materials in the first two days of test insect exposure. This is common for “Insect Growth Regulators" using 
this test technique. 


Standard weathering tests were conducted with EXP-60145A, an experimental material from Rhone-Poulenc 
Agricultural Co. Treated plants were dried for 3 hours before being exposed to rainfall. 
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1979 Field Tests of Bay SIR-8514, Dimilin and 


Bacillus thuringiensis 


October 1, 1979 - September 30, 1980 
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Project Number: GM Oralee 


Project Title: 1979 Field Tests of Bay SIR-8514, Dimilin and 
Bacillus thuringiensis 

Report Period: October 1, 1979 = September 30, 1980 

Report Type: Final 


Froyeccur Leaders!) Wate nceLlanesioeJineAy Finney 
ABSTRACT 


The growth regulators Dimilin and SIR 8514 and two commercial 
formulations of Bacillus thuringiensis Berliner (Thuricide 16B 
and 24B) were evaluated for gypsy moth population suppression in 
mixed-hardwood forest. Reduction in egg mass density resulted 
from one application of SIR 8514 (0.03 1b AI/acre) at one-half 
gallon per acre. Eighty-two percent reduction in egg mass 
density was achieved with two applications of Thuricide 16B (8 
BIU AlI/acre) at one-half gallon per acre. The other Thuricide 
treatments failed to prevent population increases. This failure 
was partly attributed to rainfall which disrupted the spray 
schedule and possibly washed some deposited matereial from 
foliage. In contrast with previous field trials, Dimilin 
treatment coinciding with foliage budbreak did not effect 
control, suggesting inadequate coverage of expanding foliage. 


Introduction 


The evaluation of chemical and microbial insecticides is an 
important activity within a larger effort to develop economically 
and environmentally practical methods for managing gypsy moth 
populations. The Gypsy Moth Methods Development Center (Oti se Air 
Base, MA) maintains an insecticide screening and field evaluation 
program to test the large number of compounds receiving 
consideration. This paper reports the findings of 1979 field 
trials conducted in the Pequannock Watershed Region of Northern 
New Jersey, in which two chemical insecticides and two commercial 
preparations of Bacillus thuringiensis Berliner (BT) were 
evaluated for gypsy moth population suppression and foliage 
protection. 


Both chemical compounds evaluated were growth regulators 
(interfering with ecdysis by inhibiting chitin synthesis). 
Dimilin (Thompson-Hayward Chemical Co. Kansas City, KS) was 
selected for application at the onset of foliage expansion based 
on previous field trials which Suggested that early Dimilin 
treatment effected foliage protection. SIR 8514 (Mobay Chemical 
Co., Kansas City, MO) was selected for field evaluation based on 
favorable results of laboratory tests. 
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The BT formulations included in these trials were Thuricide 16B 
and Thuricide 24B (Sandoz, Inc., Homestead, FL). Thuricide 16B 
tests were designed to compare the performance of two different 
rates of application and to explore the influence of application 
timing on population reduction. Thuricide 24B (currently nearing 
registration) was compared with Thuricide 16B at a standard 
dosage and rate of application. In addition, an inexpensive, 
non-centrifuged, preparation of Thuricide O4B was compared with a 
preparation which had been "super-centrifuged" prior to shipment. 


Methods and Materials 


Spray Plots = In order to make preliminary estimates of egg mass 
density in prospective test areas, a "five minute count" 
procedure was implemented. By this technique, an observer walked 
in a given direction for five minutes (avoiding atypical stands, 
trails, clearings), counting all visible current season egg 
masses. These counts were converted to egg masses/acre by the 
formula: EM/A = (EM/5 min.walk X 20) + 20. Using this procedure 
it was found that a tract of 36,000 acres in the Pequannock 
Watershed of New Jersey and managed by the Newark Watershed 
Conservation and Development Corporation harbored suitable 
infestations for the tests. Populations in this general area 
were estimated at ca. 50 egg masses per acre in April, 1979. 


Twenty-seven square 50 acre plots were positioned in 

the aboved designated area. There were 3 replicates for each of 
seven treatments and 6 non-treated control plots. Boundry lines 
and plot corners were outlined with surveyor tape. At least one 
corner of each plot was readily accessible by road and adjacent 
plots were separated by at least 500 ft. The 15 plots scheduled 
to receive BT treatment and 3 control plots were positioned in 
areas which contained ca. 50-100 egg masses/acre. Tass 
relatively low density range was selected in order to determine 
the efficacy of BT at low population levels. Chemical 
treatment plots (6) and the remaining 3 eontrol plots were 
placed in areas of higher density. 


To monitor gypsy moth population levels throughout the test,a 
4ux 5 grid of 20 equidistant prism points (each separated by 150 
ft) was established within the central ten acres of each plot. 


Prior to treatment and again in the following autumn, egg mass 
counts were made at each prism point in all plots to assess egg 
mass density changes. The variable-radius and fixed-radius egg 
mass sampling techniques were used. A wedge prism of Basal Area 
Factor 20 was used to identify those live, overstory trees 
ineluded in variable-radius counts. Trees bordering on 
acceptance were alternately accepted or rejected. An 8e256£5 
radius outward from each sampling point denoted the area in which 
fixed=-radius counts were conducted. Unfortunately, diameters of 
trees included in the variable-radius counts were not recorded, 
complicating the subsequent calculation of actual egg mass 
densities. 
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Five BT treatments and two chemical treatments were compared for 
performance (applications and related equipment are summarized in 
Tablese@l sand (2). All applications were accomplished in May, 
1979. The chemicals were applied as 25% wettable powders and 
Thuricide formulations were applied as aqueous concentrates. The 
Dimilin was prepared by agitation in a mixing tank equipped with 
a pump and by-pass system. The other materials were agitated 
within the spray plane hopper during flight to the spray plots. 


Dimilin treatment was conducted in early May (Table 1) when hatch 
was estimated at 50%, coinciding with foliage budbreak. The SIR 
8514 applications and initial applications of BT were conducted 
in mid-May (Table 1) when larvae were predominantly in the 2nd 
and 3rd instar. The second BT applications (and applications to 
those plots receiving one late Thuricide 16B treatment) were 
conducted in late-May (Table 1) when larvae were predominantly in 
the 3rd and 4th instar. The intended interval between successive 
BT applications was 7-10 days. However, the spray schedule was 
disrupted by rainfall which resulted in an interval of 11-17 days 
between successive BT applications (Table 1). 


A Cessna Ag=-Truck equipped with a conventional spray system was 
used to apply the chemicals and the first BT applications (Table 
2). The spray plane yielded a 60 foot swath at 125 mph, from 20 
feet above tree top level. Unfortunately rainfall delays and 
scheduling of this spray plane for use in other projects resulted 
in the use of a different aircraft for the second BT 
applications. A Bell 47G helicopter equipped with a conventional 
spray system was used for the second BT applications: Glhable $2): 
The helicopter yielded a 60 foot swath at 50 mpohs, firvom *20 gheet 
above tree top level. 


Radio communication was maintained between pilot, airport team 
and field crewmen to coordinate spray operations. During aerial 
applications, plot corners were marked by suspending 
helium-inflated weather balloons (1.5 ft. diam.) 10-20 feet above 
the forest canopy. Mixing and spraying equipment was thoroughly 
cleaned between applications. 


Treatment performance was assesed from the standpoint of 
population reduction by conducting larval and pupal counts in the 
vicinity of each sampling point in each plot. These counts were 
accomplished by means of burlap bands stapled to live, overstory 
trees in the vicinity of each sampling point. Sampling points 
within chemical-treated plots and their corresponding control 
plots were surrounded with 10 burlap-banded trees. BI-treated 
plots only had 5 trees per point. All living larvae and (later) 
pupae on and within each burlap band were counted once as the 
season progressed. 


Treatment effectiveness was also determined from the standpoint 
of foliage protection at termination of larval feeding. Five 
positions (including the outer corners and center of each 
sampling grid) were used to visually estimate defoliation (20% 
intervals) of the forest canopy in each plot. 
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Results and Discussion 


As mentioned earlier, positioning of the various plots was based 
on preliminary egg mass density estimates. Three control plots 
were intended to represent the various BT plots and three control 
plots were intended to represent the various chemical plots on 
the basis of similar egg mass density estimates. However, the 
pre-spray egg mass counts conducted in the various control plots 
indicated considerable variation in population levels among them. 
Hence, the division of the six control plots into two groups was 
deemed artificial and they were pooled into one Pr OU we LO i 
purposes of comparison with the various BT and chemical 
treatments (Table 3). 


Since the diameters of trees included in the egg mass, larval and 
pupal counts were not recorded, conventional formulae used to 
compute densities of various life stages on a per acre basis were 
not applicable. The egg mass (fixed and variable-radius samples 
pooled), larval and pupal population densities (Table 3) were 
calculated using an estimate of 207.25 trees per acre as a 
conversion factor. This estimate was based on 40 samples of 10 
trees measured in the vicinity of various plots, and included 
only trees measuring 6+ inches dbh. The calculated densities of 
the various life stages (Table 3) are probably conservative since 
many trees considered in the conversion factor were smaller in 
diameter than those employed for population sampling. 


Pre-spray egg mass densities in plots receiving chemical 
treatments ranged 156-270 EM per acre ( =205). Plots receiving 
BT treatments supported pre-spray densities of 22-429 EM per 

acre ( 2138). Untreated control plots pre-spray EM densities 
ranged between 58-411 EM per acre, averaging 247. In chemical 
plots, the pre-spray densities were above the expected minimum of 
150 EM per acre, in agreement with the initial density estimates. 
However, the expected range of 50-100 EM per acre in BT plots was 
much narrower than was actually the case. Judging from this and 
the disparity among EM densities in the various control plots, we 
question the reliability of the five minute count technique at 
low densities. 


The rainfall experienced in close association with several 
applications (Table 4) may have adversely affected the 
performance of some materials. Laboratory studies (Table 5) 
suggest that the effectiveness of Thuricide 16B may be severely 
reduced when large amounts of rainfall occur within 24 hours 

of application. 


Larval counts were conducted when larvae were predominantly 

in the 4th and 5th instars. In general, larval density within 
individual plots did not reflect pre-spray EM density. Beyond 
treatment effects, a number of factors may have contributed to 
this. Large numbers of larvae dead from parasitism, predation 
and virus infection were found under several burlap bands. 


Ay 


Pupal densities within plots treated with chemicals were greater 
than the earlier larval densities! Inmvcontrast, Most plovs 
treated with BT showed a reduction in pupal densities from the 
earlier larval densities. We have no explanation for this#but 
Suspect it is related to intrinsic error in burlap sampling. 
These reverse trends in population density change are illustrated 
by the "Corrected Population Reduction" column of Table See These 
values represent larval mortality (occurring between the larval 
and pupal sampling periods) attributed to treatment with natural 
mortality (estimated from the control plots) removed. 


Among all BIT treatments, only the late Single BT application 
failed to reduce the pupal population density below the earlier 
larval density. Thus, two successive BT applications are 
recommended over one late application of BT. 


The defoliation estimates for the various treatments (Table 3) 
ranged between 11-30 percent defoliation; greatest defoliation 
occurred in the control plots. Unfortunately, the defoliation 
estimates of the various treatments do not reflect differences in 
treatment performance expressed as corrected population 
mecuct.ionr, It is possible that the defoliation estimates 
actually represent differences in stand composition among the 
various plots, more so than differences in treatment performance. 


Evidently the gypsy moth population was increasing in the general 
region of this study. In some cases, egg mass densities 
increased more in treated areas than in untreated areas (Table 

EGA E In only three treatments were the postseason EM densities 
reduced below the pre-spray densities. Egg mass density was 
reduced 78 percent following treatment with SIR 8514. Eighty-two 
percent reduction in EM density resulted from two applications of 
Thuricide 16B (8 BIU AI/acre) at the rate of 0.5 gallons per 
acre, The control achieved by all other treatments was 
negligable. 


The poor control afforded by early Dimilin application was 
disappointing, since similar treatments in previous field trials 
showed more favorable results. In order to obtain adequate 
coverage of surfaces likely to be consumed by larvae, we Suggest 
that Dimilin treatments be applied according to conventional 
timing schedules. 


The poor control effected by most Thuricide treatments was partly 
actributedato rainfall. Apart from disrupting the spray 
schedule, the rainfall experienced following several BT 
applications (Table 4) may have washed some deposited material 
from foliage. Laboratory studies (Table 5) Suggest that the 
efficacy of Thuricide 16B may be seriously reduced by heavy 
rainfall. Perhaps this is also true of Thuricide 2uB, although 
this remains to be determined under laboratory conditions. 
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Table 1. Summary of formulations, dosages, and dates of application. 


ee Ee ee a ae ee ee ee eee ee ee 
Treatment 


Material Formulation Dose/Acre Application Date(s) 
———_. 
Dimilin 25W 0.03 Ib AI/0.5 gal May 3 

SIR 8514 2oW, 0.03 1b AI/0.5 gal May 20 

Thuricide 24B., 8 BIU AI/0.75 gal May 18 & 30 
Thuricide 24B 8 BIU AI/0.75 gal May 17 & 31 
Thuricide 16B 8 BIU AI/0.75 gal May 15 & 31 
Thuricide 16B 8 BIU/AI/0.5 gal May 15 & 31 
Thuricide 16B 8 BIU AI/0.75 gal May 27 


a a a 
] Non-centrifuged formulation 


2 Formulation super-centrifuged prior to shipment 


Table 2. Specifications of the spray nozzles employed for the various treatment 


applications. 

a 
Application Orifice No. ae b. Screens 

ee ee 
Dimilin 8004 flat fan 18 40 50-mesh slotted 

SIR 8514 8004 flat fan 18 40 50-mesh slotted 

Ist application BT 8006 flat fan 18 40 50-mesh slotted 
Single applic. BT 8006 flat fan 18 40 50-mesh slotted 


(by spray plane) 

mc a le a 
2nd application BT 8004 flat fan 8 40 50-mesh slotted 

(by helicopter) 
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Table 4. Various application dates and subsequent inches of rainfall 


encountered during the 1979 spray program. 
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2nd applications of 16B; 0.5 + 
0.75 gal/acre - and 

2nd applications of 248 (super- 
centrif); 0.75 aal/acre me 


end applications of 248 (non- 
centrif.});: 0.75 aal/acre 












applications of 16B; 
al/acre 





Single 
0.75 





Ist applications of 248 (non- 
centrif.}; 0.75 oal/acre 










Ist applications of 248 (super- 


Centrif.):0.75 gal/acre 


lst applications of 16B; 
Ooi 0.75 


SIR 8514 






Dimilin 


May 


Consecutive days 
pe — cee So 
ee ee a 
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] Rain gauge readings from the Canistear Reservoir dam located near the center 


of the study region. Reinfall recorded at 8:00 a.m. Gaily. 
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Tzale 5, Summary of laboratory tests with Thuricide 16B, demonstrating the 
influence of rainfall following foliage treatment. 


hsalication< Simulated rainfall inches Percent Larval Mortality?” 
bosage & Rate and time administered 4 Days 8 Days 10 Days 
€ 81U AI/2 g/a - 36 98 100 
¢ 3IU AI/2 g/a Ceewi Lonely 0 18 (as 
€ 31U AI/g/a 35 90 100 
= 31U AI/g/a Peete; oats 0 5 5 
¢ BIU AI/g/a 2" at 24 hrs 0 0 0 
¢ 8IU AI/0.66 g/a - 37 92 100 
_ © 3IU AI/0.66 g/a 2" at 24 hrs 0 ] ] 
€ 81U AI/0.5 g/a : 15 87 100 
© 3IU AI/0.5 g/a Zueate24 nrs 0 3 a 


OO ——— 
Data extracted from "Laboratory screening of candidate pesticides against the 
gypsy moth"; Table 25. Interim report by McLane, W.H., and J.A. Finney in the 
April - September 1979, Semi-Annual Laboratory Report: USDA, APHIS, PPQ, Otis 
Air Base, MA 02542, 


é Oak seedlings were treated, and infested with 100 second instar gypsy moth 
larvae following simulated rainfall as required. 


Hours post-treatment with Thuricide 16B. 
Days following larval introduction to treated foliage. 
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1986 Field Trials with Dimilin, Alsystin and 


Bacillus thuringiensis 
October 1, 1985 - September 30, 1986 
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Project Number: GM 5.1.1 

Project Title: 1986 Field Trials with pimilin, Alsystin and Bacillus 
thuringiensis. 

Report Period: October 1, 1985 - September 30, 1986 

Report Type: Final 

Project Leaders: W.H. McLane, J.A. Finney and T. Roland 


Field trials were conducted in West Virginia, Pennsylvania and Rhode Island. 
Dimilin 25W and 2PF(in 72 crop oil) were applied to gypsy moth infestations in 
West Virginia, at 4 time intervals from pre hatch to 2nd instar larval stage. 


Alsystin 4F, Dimilin 25W and 2F(in 72 crop oil) were applied to gypsy moth 
infestations in Pennsylvania, at 4 time intervals from pre hatch to 2nd instar 
larval stage. 


In Rhode Island, Dipel 8L, Thuricide 48LV and SAN 415 were sprayed against 3rd 
instar larvae. The Bt was used with the in-flight encapsulated materials 
BTLS, Black LS and Holdup. 


All applications were made with the APHIS Ag-truck aircraft with a 
conventional spray system equipped with flat fan nozzles. The aircraft was 
piloted by Mr. Tim Roland, Aircraft Operations, Moore Field, Mission, Texas. 


West Virginia 


Insect growth regulators have proven to be extremely effective insecticides 
for use against gypsy moth larvae. Their mode of action is by contact as well 
as ingestion. Normally, excellent population reduction can be achieved with 
application of 0.25 to 1.0 ounces active ingredient per acre. After 
application onto foliage, peak mortality of 2nd instar gypsy moth larvae will 
occur in 5-7 days. 


Because of their exceptional contact activity, it may be possible to achieve 
good control of early instar larvae by applying pre-foliage and pre-hatch 
treatments. Such treatments might also eliminate the threat of 
re-establishment by wind-blown early instar larvae. During 1976, Dimilin was 
applied to 3 fifty acre plots in Pennsylvania on April 30th. Poliage had not 
developed except on witch hazel that had 5% expansion. Approximately 50% of 
the gypsy moth eggs had hatched, but larvae had not left the egg masses. 
Average defoliation of treated areas was 10% with 65% in adjacent, untreated 
woodlands. Based on egg mass counts, populations were reduced by 87% in 
treated areas with a 72% increase in untreated check areas. Work continued 
with early application of Alsystin in 1984 and 1985. However, results were 
inconclusive due to poor timing of applications and the generally poor state 
of the insect population. 


In 1986, early applications of Dimilin were applied in West Virginia at 4 time 
intervals to 100 acre woodland plots near Sleepy Creek State Public Hunting, 
Fishing and Camping Area. Treatments were replicated 3 times with all plots 
located along the top of a ridge at approximately 1800 feet elevation. 
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Table 1. Early application treatment schedule with pimilin. 


ae 


Material Dosage/Rate Treatment date 
en ee 
Dimilin 25w -03 lbs AI/gal/acre 4/2/86 no budbreak/no hatch 
Dimilin 2F(o0il) -03 lbs AI/gal/acre 4/14/86 no foliage/ 10% hatch 
Dimilin 2F(o0il) -03 lbs AI/gal/acre 4/24/86 budbreak/general hatch 
Dimilin 2F(oil) -03 lbs AI/gal/acre 5/12/86 regular timing/2nd instar 
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Main objectives of the study were: 


1. Determine if early treatments of Dimilin and Alsystin will prevent the 
establishment of wind-spread early instar gypsy moth larvae in areas 
outside of an isolated treatment plot. 


2. Determine if pre-hatch and pre-foliage treatments can be effective in 
preventing defoliation and/or effecting population reduction. 


3. Establish the earliest date that Dimilin and Alsystin can be 
effectively applied for controlling gypsy moth larvae. 


4. Compare an oil formulation of Dimilin at two rates with Dimilin 25w 
applied at one rate. 


Methods and Techniques 


Plots were selected based on location and condition of the resident gypsy moth 
population. The Sleepy Creek area was selected because of the large egg 
masses present, little defoliation in 1985 and plots being accessible by a 
woods road. 


Using a compass, topographical maps, rope and surveyor tape, plots were 
established and allocated to the various treatments. All plots were marked at 
each end with tape along the access road that ran through the center of each 
plot lengthways. Each plot was a square of 2,090 feet per side. The aircraft 
applied the spray material in a swath width of 75 feet, therefore, 14 swaths 
were treated on each side of the markers and/or wood road going parallel to 
the ridge. At time of treatment a yellow 30-inch balloon was flown at the end 
of each plot for aircraft guidance. An observation aircraft equipped with 
radio was flown overhead to assist in the guidance of the spray aircraft. 


The aircraft was equipped with a 50-mesh in-line screen and quick drain 
valves. All 8006 flat fan nozzles utilized 50-mesh screens as the material 
was applied at 120 mph, 50 feet above the tree tops at approximately 40 PSI. 
Aircraft calibration was checked over the actual spray plots with each 
formulation. 


Dimilin 25W and water was mixed in a nurse tank before being pumped into the 
aircraft. Dimilin 2F was mixed with 72nd dormant crop oil in the aircraft 
hopper. All aircraft operations were conducted out of the Martinsburg, West 
Virginia airport. 


Treatment evaluation consisted of pre and post-spray egg mass counts, 
hatchability tests, defoliation estimates and larval collection and rearing. 
In early March nine 1/40 acre plots in each 100 acre spray plot were surveyed 
for egg masses. After fall foliage drop, post-spray counts were made using 
the same technique as described for pre-spray counts. At the time of 
pre-spray counts, egg masses were collected from each plot and incubated in 
the laboratory to establish percent hatch. Hatch was recorded at 80% or 
better. 


In early July defoliation estimates were made in each sprayed and untreated 
check plot to determine percent defoliation. Defoliation was also observed 
from the air. 


On May lst, following general hatch and distribution of lst instar larvae, 50 
newly hatched larvae were collected at both the 1-6 foot and 20-40 foot levels 
in all plots treated with Dimilin by the first 3 applications. Larvae were 
also collected in all check plots. Collected insects were placed on 
artificial diet and reared over a period of time to record mortality. This 
technique was to determine if wind-blown larvae would survive if blown outside 
the treatment area. , 


Results 


Table 2. Results of early Dimilin treatments in West Virginia. 


a a 


Treatment Pre Post Percent Percent 
date Formulation EM/A EM/A defoliation change (EM) 


a EEEEEIEIEE SESS 


April 2 Oil 2F 6,566 527 13 ~92 
25W 3,305 7,443 23 +56 
April 14 Oil 2F 298 43 5 -86 
25W 1,858 444 7 B46 
April 27 Oil 2F 1,449 47 5 -97 
25W 1,874 17 8 -99 
May 12 Oil 2F 2,650 33 5 ~99 
25W 2073: 80 5 -96 
Check 4,470 521 13 : -88 
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Table 3. Percent mortality of collected larvae from 3 early Dimilin 
treatments in West Virginia. 


ee OES TIO eases Ve Pee 


Percent 
Date Formulation : mortality 
Ei  eeaet Ses .SgNoS see 

April 2 Oil 2F 2 

25 W 4 
April 14 Oil 2F 2 

25 W 6 
April 27 Oil 2F 8 

25 W 16 
Check 0 
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Although pre-spray egg masses averaged only 2,990 per acre, it appears that a 
population collapse may have occurred in the experimental area. Excellent 
control occurred in nearly all treatment plots, however, an 88% reduction took 
place in our check plots. 


It would appear, based on the extensive defoliation just to the east of our 
plots, that strong southwesterly winds caused a movement of small larvae off 
the ridge top and out of the majority of our spray area. Therefore, the ridge 
tops are not suitable experimental areas to locate small plots. This would 
account for the population reduction recorded in all check plots. Based on 
the amount of defoliation just to the east of the plots where wind-blown 
larvae would have landed, one would say that larvae can survive if moved by 
wind out of an area that has received an early Dimilin application. This is 
further evident by the small amount of mortality that occured in larvae that 
were collected and reared on artificial diet. A problem with this analysis is 
the fact that we were not able to collect larvae high up in the trees and 
therefore may not have had samples representive of the population that might 
be succeptable to blow-out. Additional studies should be conducted making use 
of better sampling techniques. 


Although little can be said, based on egg mass counts, defoliation estimates 
and our general observations within each plot indicate that we achieved good 
control with treatments 2, 3 and 4. In plots treated before foliage 
development we observed shot-holes in leaves after development of 50-75% 
expansion. At this time few if any larvae could be found in treated plots. 
This indicates that larvae moved from treated bark to foliage and fed, then 
went back to the bark and repeated this procedure until a lethal dosage had 
accumulated. During this period larvae would normally be too large to be 
spread by the wind velocity that was experienced. Therefore, population 
reduction was not due completely to blow-out that appeared to occur prior to 
foliage development. 


Except for our first treatment we were able to record little difference 


between the oil and water base formulations. The oil appeared to be more 
effective than water in the first treatment. The main advantage of oil would 


be to minimize evaporation. The main disadvantages would be the extra cost, 
handling and hang-up of spray. The durability of Dimilin 25W is excellent so 
we see no advantage of an oil base formulation to give longer residual. We 
feel it would be much more advantageous to develop a good 4 flowable 
formulation. 


It appears that successful control of gypsy moth larvae can be achieved by 
applying Dimilin 25W in water or Dimilin 2F in oil at 0.03 lbs AI/gal/acre by 
aircraft as soon as any hatch appears on the south side of trees. This would 
allow an additional 2-3 weeks of treatment time. However, this study should 
be finalized in 1987 with early operational treatments being made to 5,000 
acre plots at time of first hatch and at general hatch. 


The West Virginia project was a cooperative effort by the West Virginia 
Department of Agriculture; United States Department of Agriculture, Forest 
Service, Morgantown, West Virginia; United States Department of Agriculture, 
Animal and Plant Health Inspection Service, Otis Methods Development Center, 
Otis ANGB, Massachusetts; and APHIS Aircraft Operations, Moore Field, Mission, 
Texas. 


We extend special thanks to the West Virginia, Department of Agriculture 
personnel for their exceptional help and cooperation in the project. 


Pennsylvania 


Studies in Pennsylvania were very similar to those conducted in West Virginia 
with the objectives being the same. In addition to Dimilin being sprayed over 
120 acre plots, Alsystin 4F was also tested on 500 acre sites. 


Table 4. Early application treatment schedule with Dimilin and Alsystin in 
Pennsylvania. 
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Material Dosage/Rate Treatment dates 
eS 
Alsystin 4F .06 lbs AI/gal/acre 4/1/86 no budbreak/ no hatch 
Dimilin 25W .03 lbs AI/gal/acre 4/18/86 no foliage/ 2% hatch 
Dimilin 2F(oil) .03 lbs AI/.5 gal/acre 4/29/86 5% foliage/ general hatch 


5/14/86 regular timing/ 2nd instarl/ 


1/ Dimilin was not applied on the last treatment date. 


Alsystin was applied at .06 lbs Al/gal/acre and all Dimilin work in West 
Virginia, and Pennsylvania was with .03 lbs AI/gal and .5 gal/acre. 
Treatments in Pennsylvania were not replicated. 


Plots were located on the southeast side of Blue Mountain in Tuscarora State 
Porest near Mifflintown, Pennsylvania. Mixing and loading operations were 
located at Mid-State Airport, Lewistown, Pennsylvania. 


oo 


Methods and Techniques 


All methods and techniques were very similar to those in West Virginia, with 
the following exceptions: 


1. Pre and post-spray egg mass counts were made at 6 sites in each 
treatment and control plot using a 1/40 acre evaluation area. 


2. Most corners were located and marked with balloons at time of 
treatment. The Cessna Ag-truck aircraft navigated off marker balloons 
and was not aided by an observation aircraft. 


3. Larvae were collected for rearing in only the Alsystin plots of the 
first 3 treatments. AS was the case in West Virginia, we had 
difficulties in trying to collect from high up in the trees. 


Results 


Table 5. Results of early Alsystin and Dimilin treatments in Pennsylvania. 
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Pre Post Percent 

Date Formulation EM/A EM/A change 
April l Alsystin 6,760 120 - 98 
Dimilin 2F oil 4,500 0 -100 
Dimilin 25W 3,500 180 - 95 
April 18 Alsystin 9,393 0: -100 
Dimilin 2F oil 4,000 id, - 99 
Dimilin 25W 4,000 100 - 98 
April 29 Alsystin 5,603 43 - 99 
Dimilin 1,500 0 -100 
Dimilin 25W 1,800 0 -100 
May 14 Alsystin 6,187 0 -100 
Check 2,656 1,200 - 55 





Defoliation was less than 10 percent in all treatment plots and 80 percent in 
check plots. 


The 500 acre plot sprayed with Alsystin on April 1, 1986 was evaluated by 
state personel in mid-May and they found a number of larvae still actively 
feeding. They retreated 450 acres of the plot with Dimilin, and left 50 acres 
for our post-spray evaluation. For that treatment all egg counts and 
defoliation estimates were made within the 50 acres that were not retreated. 


Based on egg mass reduction and defoliation estimates Dimilin and Alsystin 
were very effective at all time intervals studied. There appeared to be 
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little difference between dosages and only a slight difference between oil 
base and water base Dimilin formulations. 


Two weeks after Alsystin was applied on April 29, thousands of dead larvae 
were observed in a 45 minute observation period. Within the Alsystin plot 
treated on April 18th only small numbers of live larvae could be observed in 
small isolated spots near the southern border. No post-spray egg masses were 
found within this plot. 


As was the case in West Virginia, after foliage had developed to 50-70%, 
shot-holes were observed in most leaves indicating feeding by gypsy moth 
larvae. However, in most cases no larvae could be found, indicating 
accumulative effects of the spray. 


Heavy virus infection occurred in larvae that were collected and reared in the 
laboratory. AS a result we were unable to determine if larvae that may 
blow-out of a plot after early treatment might survive. As in West Virginia, 
we had great difficulty in collecting young larvae high up in the trees. 


In conclusion, we can say that successful control of gypsy moth larvae can be 
achieved by applying Alsystin or Dimilin at .03 lbs AI/acre by aircraft as 
soon as hatch appears on the south side of trees. It also appears that 
successful control can be achieved with applications of Alsystin or Dimilin up 
to 2 weeks prior to any hatch. 


This was a cooperative program with the Pennsylvania Division of Forest Pest 
Management, Mobay Chemical Corporation; Uniroyal Chemical Company and the 
United States Department of Agriculture, Animal and Plant Health Inspection 
Service. We thank the personnel involved in the program for their excellent 
help and cooperation. 


Rhode Island 


In 1985 Bacillus thuringiensis (Bt) was the material of choice for treating 
more than half of the total acres sprayed by air for control and/or 
eradication of gypsy moth infestations. Thuricide and Dipel were applied ina 
number of states aS a single application at dosages of 12-20 BIU (Billion 
International Units) per acre. Rate of application ranged from 64-128 ounces 
per acre. In some states, isolated infestations were treated with multiple 
applications at 16 BIU in 96-128 ounces per acre. Large and small plots were 
treated along with narrow strips along roadways. Various types of 
helicopters, single and multi-engine fixed wing aircraft were used. 
Formulations were mixed in nurse tanks and dispersed by aircraft through flat 
fan and beecomist nozzles. 


Where multiple applications of Bt were made, results were good based on 
post-spray adult trapping. Results with single applications varied greatly. 
One reason for this is the fact that where single applications are made, gypsy 
moth populations are generally high (5,000-10,000+ egg masses per acre). 
Pressure of migrating larvae from adjacent, unsprayed land is too great, 
especially with strip spraying. In some states, the use of Bt was a disaster, 
and in others, foliage protection was achieved. 
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Two new formulations of Bt were tested on 50 acre plots in Rhode Island during 
1986. Holdup, a liquid polymer system and sticker agent was tested with oil 
base Dipel 8L. This material is a product of Greenshield of Washington. In 
laboratory tests, a combination of Holdup and Dipel 8L have resulted in faster 
kill, 20-30 percent more mortality and less defoliation than tests with Dipel 
8L alone (Table 6). An encapsulant material developed at the University of 
Georgia was tested with Thuricide 48LV. Field studies on individual apple 
trees demonstrated longer residual with the addition of the encapsulant 
material (Table 7). 


Table 6. Percent mortality of 2nd instar gypsy moth larvae and defoliation 
after a 3 and 4 day exposure to oak seedlings treated with Dipel 
8L (oil) and Dipel 8L (oil) with Holdup at 12 BIU/96 oz/acre 


eee ee ins tas ee OE a 
Percent Mortality - Defoliation 


3 days 4 days 

Formulation mor. def. MOr. def. 
——— ee ee a ee a 
Dipel 8L 41 25 59 40 

2ml 8L + 6ml 1128540 56 9 86 10 

2ml 8L + 3ml H20 + 3ml 1128540 83 3 She 3 

2ml 8L + 6ml 1128540-0 81 6 94 6 

2ml 8L + 3ml H20 + 3ml 1128540-0 74 6 oy 6 

Check 2 88 3 91 


SS ls sss sesso 
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Table 7. Percent mortality of 3rd instar gypsy moth larvae after a 4 day 


exposure to treated apple foliage collected from the field. 


Days after treatment 








Material 
2 3 7, 10 14 18 22 Ze 29 36 39 42 
Thuricide 48LV 92 87 90 73 23 27 40 25 33 47 2a 0 
Thuricide 48LV 
H1(1x1) 92 90 90 67 93 53 97 90 100 87 73 a4 
Thuricide 48LV 
H4(1x1) 87 80 80 83 83 37 93 83 100 90 47 7 
Thuricide 48LV 
H5(1x1) 43 -- 70 47 67 Uo: 27 -— 80 7, == -- 
Thuricide 48LV 
H5(2x1) 93 -- 100 30 #08) 77 23 -— 67 10 -= -= 
Thuricide 48LV 
H6 (2x1) 83 ~= 93 33 13 73 53 -= Sag 3 <= -- 
Thuricide 48LV 
3% Bond 90 87 93 97 67 30 60 Ep =f 30 100 7 
Dipel 8L 83 97 80 87 50 63 83 60 83 37 50 3 
Dipel 8L + 3% Bond 95 97 100 97 100 63 93 100 100 aes 47 20 
Bactospeine 95 80 87 80 50 43 93 Pei 23 23 43 7 
Sevin XLR 100 100 100 100 100 100 100 100 100 100 hone) 00 
Dimilin 100 100 100 1007-1007 "100°" 100" 100°" 100° f00' "100 =L0U 
Check 1 18 0 10 13 3 0 10 3 0 27 0 0 
Check 2 0 6 3 10 7 0 0 0 0 0 20 0 
Check 3 0 == 7 0 3 i as 0 -- 0 0 a= — 
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The following table is a summary of work conducted in 1986 Rhode Island 
experimental spray plots. 


Table 8. 1986 Rhode Island field work with Dipel 8L, Thuricide 48LV, Holdup, 
encapsulant materials and SAN-415. 


SEE ee SS eee ee 


Dosage Acres 
Formulation BIU/96 oz/acre treated 
eee eas 
Dipel 8Ll/ 4 150 
Dipel 8L + Holdup 4 150 
Dipel sul/ 8 150 
Dipel 8L + Holdup 8 150 
pipel sLl/ 12 150 
Dipel 8L + Holdup 12 100 
Thuricide 48LV 8 150 
48LV + 26% BTLS 2/ 8 150 
48LV + 26% BLACK LS 2/ 8 150 
48LV + 13% BTLS 3/ 8 50 
SAN 415 (NRD=-12) 8 100 
SAN 415 (NRD-12) 12 50 
SAN 415 (NRD=-12) 12 (Strip 2000x500') 23 
SAN 415 (NRD-12) 16 (Strip 2000x500') 23 
Check (untreated) 400 


ce! 


1/ Same amount of Holdup used as water. 
2/. Encapsulant was 26% of total formulation. 
3/ Encapsulant was 13% of total formulation. 


The main objectives were: 


1. Compare aerial applications of Dipel 8L(oil) with formulations of Dipel 
8L(oil) mixed with Holdup. 


2. Compare aerial applications of Thuricide 48LV to formulations of Thuricide 
48LV mixed with the encapsulants BTLS and BLACK LS. 


3. Compare SAN-415 (NRD-12 strain) to Dipel 8L and Thuricide 48LV (HD-1 
strain). 


4, Determine if Bt can be effectively used to protect foliage in strips 500 


feet wide surounded by heavily defoliating gypsy moth populations 
(2,00-6,00 egg masses per acre). 
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Methods 


A total of 38 experimental spray plots were established in Rhode [sland at 
Arcadia Management Area, Wichaboxit Management Area and Alton Jones, 
University of Rhode Island Campus. Egg masses were large and averaged from 
82-5,252 per acre with a mean of 1,072. Areas selected were mainly on state 
lands and had experienced little defoliation in 1985. 


Using a compass, topographical maps, rope and surveyor tape, plots were 
established and allocated to the treatments listed in Table 8. Boundary lines 
were surveyed and marked in flourescent orange tape and each corner tree was 
marked with double flourescent orange tape and a tag identifying corner and 
plot number. Minimum distance between plots was 400 feet. Plots were located 
so that there would be a maximum number of corners on or near roadways. 


Treatment evaluation consisted of pre and post-spray egg masS counts, egg 
hatchability tests, post-spray larval counts under burlap, defoliation 
observations and frass weighings. 


Within the center 10 acres of each plot, 20 prism points were established, 5 
points on 4 parallel lines. During March and early April, pre-spray egg mass 
counts were made at each prism point. New egg masses were counted and 
recorded on each prism tree and within each fixed radius plot. Prism tree DBH 
was also recorded. A limited number of egg masses were collected from the 
field and returned to the laboratory for hatchability tests. Hatch was 
uniform at 80-90 percent. 


Burlap was placed on 6 oak trees at random in the center 10 acres of some 
plots. Counts were made on the number of gypsy moth larvae under each band 
following treatment. After each reading, all larvae were removed from under 
the burlaps. Readings continued until the start of pupation. 


Six, 8 inch funnels were utilized in the center of some plots to collect frass 
following treatment. Funnels were located on stakes approximately 3 feet 
above the ground. Each funnel had a small plastic tube with screen end 
attached for collecting the frass. Frass collection continued until pupation 
had started. 


At peak defoliation time (early July) a survey was conducted from the ground 
and by air. Total defoliation of all oak species was estimated at each prism 
point within each experimental plot. Aerial photographs were also taken of 
each spray plot and all checks. 


Flow rates of each formulation were established at the laboratory with a 
miniature sprayer and new stainless steel flat fan spray tips. Pinal aircraft 
calibration was made over the first spray plot treated in each series. Spray 
distribution was checked with "Kromekote" cards placed in open areas on the 
ground. Encapsulant formulations appeared to be sticking to the spray cards 
when treatments were made early in the morning. It was reported that when 
mid-morning treatments were made some droplets rolled off from collection 


cards. 


All applications were made with a Cessna Ag-truck aircraft equipped with a 
conventional spray boom and 8006 flat fan nozzles. The aircraft Sprayed a 75 
foot swath at 120 mph, approximately 50 feet over the target foliage. All 
nozzles were pointing straight down. 


Mixing was done in a nurse tank and material was then pumped into the 
aircraft. Mixes were blended by agitation for at least 10 minutes before 
being loaded into the aircraft. The nurse tank was equipped with a 50-mesh, 
in-line screen. All mixing and aircraft operations were centered at Westerly 
Airport. 


Bond, an agricultural spray sticker was used with all standard Bt application 
at a rate of 2.0 percent by volume. When Bt was mixed with Holdup, BTLS or 
Black LS, no sticker was added to the mix. 


All treatments were made in the early morning hours before temperatures became 
too high. No applications were made in the late afternoon or early evening. 
The majority of larvae were in the early 3rd.instar when spraying was 
conducted. 


Results 


Table 9. Results with Dipel 8L and Holdup, 1986. 








BIU/ Pre Post Average Percent 
Formulation 96 oz./Acre EM/A - EM/A defoliation change (EM) 
Dipel 8L 4 305 2,685 29 +780 
Dipel 8L + Holdup 4 250 4,257 59 +1603 
Dipel 8L 8 661 2,146 55 +225 
Dipel 8L + Holdup 8 539 2,350 71 +336 
Dipel 8L 12 1,971 2,948 56 +50 
Dipel 8L + Holdup LZ 2,068 2,309 52 +12 
Check 396 3), 33. 91 +754 


Table 10. Results with Thuricide 48LV and encapsulant materials, BTLS and 








Black LS. 
Pre Post Average Percent 
Pormulation EM/A EM/A defoliation change (EM) 

Thuricide 48LV 401 3,579 48 +793 
Thuricide 48LV + BTLS 26% 514 2,099 46 +308 
Thuricide 48LV + BTLS 13% L765 5,678 100 +387 
Thuricide 48LV + Black LS 26% 411 271 05 67 +573 
Check 396 3,381 91 +754 


Table 11. Results with the SAN-415(NRD-12). 
eee ee ee eee ek oe eee Siete tnee “Onreitse tang ePNeesztean) 


BIU/ Pre Post | Average Percent 
96 02z./acre EM/A EM/A defoliation change( EM) 
cre ee eee ee eS ee BIORRU 883 
8 82 1,468 14 +1690 
A lye eee 615 46 -88 
12 (strip 500x2000') 1,032 Jug Ge Lyf +638 
16 (strip 500x2Z000') 1,032 7,664 50 +643 
Check 396 Sis Ou 91 +754 
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Table 12. Total numbers of gypsy moth life stages recorded under burlaps. 


SS SSS SSS CSC? 


Life stages 
BIU/ | Live Dead 


Formulation . acre larvae larvae pupae 


SSS SSS SSS SSS SSE 


Thuricide 48LV 8 176 89 95 
Thuricide 48LV + 26% BTLS 8 126 3316 71 
Thuricide 48LV + 13% BTLS 8 632 128 815 
Thuricide 48LV + 26% Black LS 8 174 144 348 
Dipel 8L 4 234 87 at 
Dipel 8L + Holdup 4 326 719 39 
Dipel 8L 8 677 236 512 
Dipel 8L + Holdup 8 LOL. 128 618 
Dipel 8L es 408 169 97 
Dipel 8L + Holdup 12 420 69 65 
Check 589 166 186 
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Table 13. Average grams of total frass collected for each treatment following 


spraying. 
ee ee 
Dosage Average grams 
Treatment BIU/acre of frass 
Ft ne ri a a a 2 ee 
Dipel 8L 4 241 
Dipel 8L + Holdup 4 042 
Dipel 8L 8 45 
Dipel 8L + Holdup 8 74 
Dipel 8L 1d 256 
Dipel 8L + Holdup az 047 
Thuricide 48LV 8 £25 
Thuricide 48LV + 26% BTLS 8 PRE) 
Thuricide 48LV + 13% BTLS 8 eae 
Thuricide 48LV + 26% Black LS 8 - 40 
Check AEH) 


i 


At defoliation time numbers of larvae on tree trunks were observed in all 
plots as the defoliation estimates were made. A rating of 0-10 was given each 
treatment based on the numbers of larvae observed. The higher the number the 
less effective the treatment. 


Table 14. Rating assigned each treatment based on numbers of larvae observed 
at peak defoliation time. 


EEE ca 


Dosage 

Treatment BIU/acre Rating 
a 
Dipel 8L 4 5.3 
Dipel 8L + Holdup 4 4.3 
Dipel 8L 8 Dens 
Dipel 8L + Holdup 8 GsD 
Dipel 8L Le a0 
Dipel 8L + Holdup i 4.5 
Thuricide 48LV 8 5.6 
Thuricide 48LV + 26% BTLS 8 4.8 
Thuricide 48LV + 13% BTLS 8 SU 
Thuricide 48LV + 26% Black LS 8 Hes 
SAN 415 8 2.0 
SAN 415 ie 5.0 
SAN 415 (Strip) LZ 4.0 
SAN 415 (Strip) 16 4.0 
Check Sls 


EE AS 
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Based on all data collected, nearly all Bt treatments gave very poor results. 
Dipel with Holdup was no better than Dipel alone. Formulations of BTLS and 
Black LS mixed with Thuricide 48LV gave no more kill than Thuricide 48LV 
alone. This may have been due to the encapsulant drying out and not sticking 
to the foliage. However, material was observed on some foliage and spray 
cards indicated that some material did stick. 


Results with SAN-415 were much more encouraging than in past years. Good 
foliage protection was achieved in the 50 acre plots and strip areas. It shows 
that strips of 500 feet can be successfully treated for foliage protection 
with SAN-415. The 2 strips had 100 percent defoliation all around them and 
they remained green except for 75 feet on each side where migration occured. 
However, the population was not reduced based on egg masses. We should 
continue to work with SAN-415 in 1987 as results this year were surely more 


impressive than in past years. 
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Laboratory Screening of Candidate Pesticides 
and Microbials Against the Gypsy Moth 
October 1, 1984 - September 30, 1985 
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Project Number: GM 8.1.3 

Project Title: Laboratory Screening of Candidate Pesticides and Microbials 
Against the Gypsy Moth ; 

Report Period: October 1, 1984 - oe aoe 30, 1985 

Report Type: Interim bets 

Project Leaders: W. H. McLane and J. A. Finney 


} The objectives of this laboratory screening project are to collect and 
evaluate mortality data on experimental and registered compounds potentially 

P useful for gypsy moth control, and to select materials for field studies and 
further development. These tests are designed to identify new materials and 
to increase the effectiveness of registered products. 


Unless otherwise stated, all tests have been conducted with our standard red 
oak seedling technique. Test insects are of the New Jersey strain and have 
been laboratory reared on artificial diet. 


' Bacillus thuringiensis (Bt) was sprayed on over half of the total acreage 
treated for gypsy moth control in 1985. In isolated infestations, multiple 
applications of Bt was the principle treatment used. Post-spray trapping in 
and around treatment areas indicated good control was achieved. Single and 
multiple applications resulted in few, if any, problems with phytotoxicity or 
car finishes. All formulations mixed and handled well. Laboratory studies 
during this reporting period were directed mainly to the development of more 
effective Bt formulations. 


Four stickers were tested with Dipel 8L (aqueous), Dipel 8L (oil) and 
Thuricide 48LV. RA-1990 was the most effective of the stickers tested 
followed by Bond, Plyac and NuFilm 17. When used with oil base Dipel, all 

stickers were more active after a 2 hour exposure to natural sunlight. With 
Dipel 8L (aqueous) only Plyac and NuFilm 17 were more effective after 
ultraviolet exposure. With Thruicide 48LV, stickers were not effected by 
natural sunlight. 


je did not enhance the feeding of 2nd instar gypsy moth larvae at the 
dosages tested. With higher dosages of NuLure, much less feeding occurred 

B chan on untreated checks. As the dosage dropped, feeding increased. Tender 
red oak seedlings were treated in a laboratory spray chamber with 5 
replications per treatment. Some plants were then exposed to 2 hours of 

eects! sunlight and then treated along with other plants to 0.25 inches of 
rainfall. Plants were then dried under a fan and exposed to 20 newly molted 
2nd instar gypsy moth larva? per plant. Each test consisted of 2 checks, with 

w and without sunlight. Mortality and defoliation readings were made after 2 

B ana 4 days at 80°F and 55% RH. 
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Table 29. Percent mortality of 2nd instar gypsy moth larvae exposed to oak 
seedlings treated with insect growth regulators, CME-13406 and 
Dimilin at a rate of 1 gallon per acre. 


SA reese, 
Percent Mortalit 





Dosage CME-13406 Dimilin 
lbs. AI/acre after after after after 
4 days 6 days 4 days 6 days 





0.06 75 97 81 96 
0.03 65 99 82 96 
0.015 70 93 75 96 
0.0075 74 97 ae 98 
0.00375 65 97 81 100 
0.0018 74 100 84 97 
Check 0 0 | 


Mavrik Aquaflow, a broad-spectrum fluvolinate insecticide, was tested against 
2nd instar gypsy moth larvae. 


Table 30. Percent mortality of gypsy moth larvae 1 and 4 days after exposure 
to oak seedlings treated with Mavrik. 


_ OO ees 


Percent 
Dosage Mortalit Defoliation 
lbs. AI/1.0 gal/Acre after after after 4 days 
1 day 4 days 
0.25 47 88 1 
0.125 13 74 Zz 
0.0625 3 50 6 
0.0312 a 25 9 
0.0156 uh 5 14 
Check 0 0 100 


. me an 


Laboratory tests were conducted with 2 insect growth regulators from Union 
Carbide, UC-84572 and UC-86874. Dimilin was the test standard. 
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Table 31. Percent mortality of 2nd instar gypsy moth larvae after a 6 day 
exposure to plants treated with insect growth regulators. 


Material lbs. AI/gal/acre Inches Rain Percent Mortality 
SS a SS SS SSP So IEEE 
UC-84572 0.1 = 93 
: 1.0 92 
0.05 = 96 
; 1.0 94 
0.025 = 92 
UC-86874 0.1 - 98 
. 1.0 96 
0.05 = 98 
. 1.0 80 
0.025 - 90 
Dimilin 0.1 = 91 
0.05 = 94 
= 0.025 = 97 
Check - = 0 


Laboratory testing was conducted with 3 Dimilin formulations. Dimilin 2 oil 
and Dimilin 4 aqueous formulations were compared with Dimilin 25 W/P. 


Table 32. Percent mortality of 2nd instar gypsy moth larvae exposed to oak 
seedlings treated with 3 formulations of Dimilin and exposed to 
rainfall. 


Percent Mortality 


Dosage Inches Rainfall 
Formulation lbs/acre 0.0 0.1 2.0 4.0 


Dimilin 25 w 0.03 94 

0.06 100 100 100 100 
Dimilin 4 Aqueous 0.03 100 

0.06 100 100 100 100 
Dimilin 2 oil 0.03 98 

06.06 95 100 100 100 
Check 0 0 0 1 
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Table 45. Percent mortality of various instar gypsy moth larvae following a 
topical application of Dimilin 25W from stock solutions of 0.06 lbs. 
AI/gal. and 0.03 lbs. AI/gal. 








. __Mortality 

Microliters Days After Treatment 

per Larva Instar 6D 12D 16D 20D 24D 28D 
1.0 If 100 Compaen = —<_ —=_ =e 
0.2 II 100 = —_ ae — ass 
1.0 III 70 90 90 95 = = 
0.2 III 25 60 90 95 = —- 
1.0 IV 45 100 = a — = 
0.2 IV 10 15 50 75 75 80 
1.0 V 0 20 30 35 a ae 
0.2 V 0 0 0 0 0 0 
Te0ee/ II -_——- = = a = _ 
0.2/)/ Tr 60 90 100 as _— sds 
1.0 III 95 100 == = —_ ie 
02+ III 10 40 80 90 90 = 
1082/7 Iv 45 55 60 85 90 a= 
0.2 )/ IV 0 0 15 60 90 =o 
1.0 Y/ Vv 5 15 30 40 a _ 
0.2/)/ V 5 5 5 aa sake a 


1/ applied from 0.03 lbs. AI/gal stock. 
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Table 46. Percent mortality of various instar gypsy moth larvae following a 
topical application of Dimilin 25W from stock solutions of 0.015 
lbs. AI/gal and 0.0075 lbs. AI/gal. 


RnR eee ere ener SS SSS SSS SS SS CE 


Mortality 
Microliters Days After Treatment 
per larva Instar 6D 12D 16D 20D 24D 28D 
en 

at © 0 Ir ——- oan == za mo 2 
0.2 II 45 80 100 ae me oe 
1.0 III 95 100 = a ae pa 
0.2 ree 5 16 60 - 100 — a 
1.0 IV 30 55 70 90 100 mee 
Ou2 Iv 0 0 20 65 80 85 
1.0 Vv 5 20 20 — = — 
0.2 V 0 0 0 0 0 0 
1 °e 0 L/ I ae —_o aa == @2en 2a aa 
0.2 )/ 165 45 85 100 ae = = 
1.0 Trt 60 75 95 100 as = 
0.2// III 0 20 60 95 on a 
1.0 1/ IV 30 35 50 70 90 = 
0.22/ Iv 0 0 20 35 50 a 
1.0 / Vv 0 5 5 15 =e = 
0.2) V 0 0 0 0 0 0 





V/ Applied from 0.0075 lbs. AI/gal stock. 
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Table 47. Percent mortality of various instar gypsy moth larvae following a 
topical application of 4 dosages of Dimilin 25W applied at 1.0 
microliters per larvae. 


eee — —— 


pee Horta ty aaa 
Stock Days After Treatment 

lbs AI/gal. Instar 6 days 12 days 16 days 20 days 
eee 
0.00375 If 55 75 75 75 

IT! 15 55 85 SS 

IV 5 mom 15 == 

Vv 0 5 eon road 
0.00187 IT 65 100 -—= = 

Tit 0 25 75 _— 

Iv 0 <= 35 —— 

Vv 0 0 0 0 
0.000935 It 45 95 100 -- 

IIT 5 20 So =< 

IV 0 -—— 15 -- 

Vv 0 0 0 0 
0.000467 II 5 80 100 0 

LID 0 10 30 0 

IV 0 0 0 0 

Vv 0 0 0 0 
Acetone Only gat 0 0 0 0 

III 0 0 0 5 

IV 5 5 5 10 

Vv 0 0 5 10 
Untreated Control La 0 0 0 0 

III 0 0 0 5 

IV 0 0 5 iS 

Vv 0 5 10 10 
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Regulatory Treatments 
October 1, 1980 - September 30, 1981 
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Project Number: GMEO ws 5 ees 

Project Title: Regulatory Treatments 

Report Period: October 1, 1980 — September 30, 1981 
Report Type: Interim 

Project Leaders: W. H. McLane, J. A. Finney 


The main objective of this work is the development of new and improved 
treatments for regulated items moving from regulated areas to 
non-infested locations. This project is primarily directed toward the 
development of treatments for recreational vehicles, mobile homes and 
outdoor furniture. 


A number of insecticide dusts have shown promises in laboratory and 
field tests. Plastic petri dishes were treated with a light film of 
insecticide dust and laboratory reared, 2 instar gypsy moth larvae were 
allowed to walk on the treated surface for given amounts of time. 
Larvae were then placed on artificial diet and mortality readings were 
made for a number of days. Tests always included 5 replicates and 100 
test insects were exposed to each dosage and/or rate. Dust 
formulations were diluted in tale and a check was included with each 
test. 


Table 1. Laboratory tests with Diazinon dust against 2nd instar 
gypsy moth larvae. 


—————————————————————————————————————— a aimanemaeaeen mma 


Grams Percent Mortality After 8 Days 

Percent per Time on Treated Surface 

Dust Dish 10'S 30 S 1M 2M 3M 4M 5 M 
25 0.1 100 100 100 100 100 100 100 
25 0.05 100 100 98 100 100 100 100 
25 0.02 86 88 88 80 82 100 88 
25 0.01 14 4 10 20 32 18 44 
25 0.005 22 34 4 4 2 2 0 
2 1.0 100 98 100 98 100 100 100 
2 055 100 100 100 100 100 100 100 
2 O.25 74 70 84 72 92 92 100 
2 O43 0 0 6 26 8 12 36 
2 0.05 0 2 0 4 u 14 4 
1 10 100 100 100 100 100 100 100 
1 O35 100 100 100 100 100 100 100 
1 0.25 56 64 100 92 92 100 100 
1 0.1 8 46 28 86 34 84 90 
1 0.05 0 4 2 6 18 26 4 
Control TALC 0 
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Residual properties of 14 compounds were tested under field 
conditions. Two-hundred petri dishes were treated with 0.5g of each 
formulation, inverted and stored outside in trays. A plastic bag 
was placed over each stack to protect dishes from wind and rain. 
Dishes used for checks were also stored outside. On a weekly 
schedule, 10 dishes from each treatment and check were bioasayed in 
the laboratory. 


Newly molted 2nd instar larvae were exposed to the treated surface 
for periods of 1 or 5 minutes. One-hundred test insects were 

exposed to each treatment. Following treatment, larvae were placed 
on artificial diet. Mortality readings were made over a period of 
days. 


Table 14. Materials tested for residue. 


Material Dosage Dust Spray 





eee RS 
Ambush 0.06 lbs./gal/sol xX 
Baygon 10 % X 

Diazinon 4 g X 

Dimilin 5 % X 

Dimilin 0.06 1lbs./gal/sol X 
Dylox 10 % X 

Imidan 10 % x 

NC = 6897 14% X 

Orthene 10 % X 

Pramex 5% X 

SBP - 1382 10 % X 

Sevin 10 % X 

SIR=85 14 5 4% X 

SIR=-8514 0.06 1lbs./gal/sol x 
Check 


reses eceren amas ance esas eran ease an wae SS SS SS eee ESD SDS EDS PEP SED ID EES IY STIS 
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Table 15. Residue test results with 14 formulations. 
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Percent Mortality After 4 Days 
Days of Outside Aging 





Minutes 
Material Exposure 0O 7 414 21 28 35 42 49 56 63 70 T7 


a ESD ED SED GED ESD OD CES 











Ambush |/ 1 100 100 100 99 100 100 98 94 96 67 100 97 
5 100 100 100 100 100 100 100 100 100 100 100 92 
Baygon 1 See OmetOF 08 © 0n Oat 33 eS 2 Ole 1 
5 Sat 0 Mas Coe Oe alae Ol mitt 0) 2348.0 
Diazinon 1 0 0 1 0 0 0 0 0 0 0 2 0 
5 Om OneceenOE 00.8 0880.0) eae 1 
Dimilin °/ 1 85 88 99 97 98 100 100 100 100 100 100 98 
5 97 99 99 100 100 100 100 100 100 100 100 100 
Dimilin '/ 1 87 85 66 99 100 100 100 100 100 90 100 100 
5 73 87 96 100 100 100 100 100 100 100 100 100 
Dylox ' el bei er Gh yu ee) ee yee 
5 mothe te te pe Tia 
Imidan 1 22 4 3 0 1 Sha Hel 1oat6 0 5 3 
5 th do oh ae oe hy et) ee ee ae: 
NC-6897 1 th ipo up cleoty ah | SH a cp eo 
5 it Ey te Sp ee he re eek 
Orthene 1 7 1 6 8 ashe eae | ie 3 2 65 20 
2 3 1 45 38 ce vA et) fe Sal Ube ee 
Pramex 1 T1002 6 sl 1 ee oO ee AL sia ne» 10m 107 3) 9 43 
5 100 77 81 54 54 100 90 93 65 52 68 48 
SBP=1382 1 NEETU OM OUEE Os <0 SOMO 00 0 8. ~-7, 
5 RO tO O 0 ore On er ron 2678 
Sevin 1 ay sf} Ga ee sh CI xy ey CP) Fe 
5 83 67 15 80 80 T4 2 83 68 85 2 65 
Sir-3514 *% 99 81 99 100 100 99 97 98 100 100 96 100 
5 100 98 98 100 100 100 100 100 100 100 100 100 
str-3514 44 38 71 83 99 70 98 100 100 91 93 94 72 
5 68 86 100 100 93 99 100 100 100 96 100 84 
Check 1 CEE CEE OMESO MEE OEEL ORE Ost O60) 0:31 
5 SO OMS OL 0 nOn OF) 2 0.815. 5 
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Dimilin and SIR-8514 readings were after 14 days. 
1/ Spray treatment 
2/ Dust treatment lie 
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Laboratory Screening of Candidate Pesticides 
and Microbials Against the Gypsy Moth 
October 1, 1982 - September 30, 1983 
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Project Number: GMieaS eblirend . 

Preject Title: Laboratory Screening of Candidate Pesticides and 
Microbials Against the Gypsy Moth 

Report Period: October 1, 1982 = September 30, 1983 

Report Type: Interim 

Project Leaders: W. H. McLane and J. A. Finney 


The objectives of this laboratory screening project are to collect and 
evaluate mortality data on experimental and registered compounds potentially 
useful for gypsy moth control, and to select materials for field studies and 
further development. These tests are designed to identify new materials and 
to increase the effectiveness of registered projects. 


Unless otherwise stated, all tests have been conducted with our standard red 
oak seedling technique. Test insects are of the New Jersey strain and have 
been laboratory reared on artificial diet. 


During 1983 a number of State and Federal agencies used Bacillus thuringiensis 
to treat gypsy moth infestations. In all, more B. thuringiensis was used in 
1983 than any previous year. In most cases, single applications of 

12 BIU/acre were very effective in controlling defoliation. 


Although results were generally good with B. thuringiensis during 1982, there 
were many questions about stickers: which one to use, will it affect car 
paint, will it clog screens, how costly is it, what's in it, is it cleared for 
use and will it help stick the material to foliage? While there are a number 
of stickers available for use, further testing was conducted with formulations 
of B. thuringiensis and various sticking agents. The following tables 
summarize that work. 


TABLE 1. Mortality of 2nd instar gypsy moth larvae 4 days after placement on 
oak foliage treated with 8 BIU of Dipel 4L and 2% sticker and exposed 
to various amounts of rain. 





“Percent defoliation 
Percent mortality after 3 days 


SENOS a ee call ese le! Rope Ny el oes ast} belle Sin re hehe Ce 














No sticker=-no rain 60 42 64 60 10 16 6 16 
No sticker 38 9 2 0 29 79 79 90 
Polyco = 2142 Ld 12 15 8 54 63 46 66 
Polyco - 522 24 2 6 2 39 dae ras 79 
Polyco = 2149 37 9 18 7 vrial =i 46 58 
Rhoplex - AC33NP 24 2 24 30 29 70 46 68 
TS-30 20 3 6 2 ele 62 66 84 
TS-85 22 7 8 4 40 65 50 Jo. 
TS-100 7 6 7 4 63 68 Su 74 
RA-1990 53 22 

Check 0 0 1 1 97 100 100 94 


son 


TABLE 18. Degree of phytotoxicity on foliage of 15 tree species treated with 
Dipel 6L, Dipel 8L and Thuricide 64Bx, 48 hours prior to visual 
inspection. 


Tree Dipel 6L Dipel 8L Thuricide 64BX 
Species N L M 4&4 N L M 4a Ngee Le Ne 0 ee 


Poplar X x x 
Red oak x ; Xx x 

White oak Xx xX 
Pine Xx Xx X 
Plum xX xX xX 

Lilac X X X 
Catalpa Xx X 

Blueberry X xX 

Pear xX X 

Birch Xx xX 

Maple xX Xx 

Cucumber 
Peach 
Locust 
Ash 


LL ass sss SiS 


Above test results based on a dilution of 1.0 part Bt. and 1.0 part water. 


Ba 


~~ MM mK OM 


mS eM DS 
DS OS XK 
x Oo mK OK 


N - no evidence of burning 

L - light burning and droplets vague 

M - burning easy to see and very obvious 
H = extensive burning and leaf curl 


Four experimental insect growth regulators were tested. BTS-48011, a BFC 
product, and 141305, a BASF Wyandotte material, gave excellent results. 
Sumitomo products 4496 and 4624 gave very poor results when compared to 
Dimilin. Poor results were no doubt due to formulation and volume used. 


TABLE 19. Mortality of 2nd instar gypsy moth larvae 6 days after placement on 
oak foliage treated with S-4496, S-4624 and Dimilin. 


Percent mortality 


Lbs/acre S-4624 S-4496 Dimilin 
EG Dimi dine 
0.125 0 uh 100 
0.0625 0 1 99 
0.015 3 0 91 
0.0075 as a 92 
0.0037 1 0 98 
Check 0 0 0 


SS a 
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TABLE 20. Mortality of 2nd instar gypsy moth larvae 6 days after placement on 
oak foliage treated with 141305I and Dimilin. 


Percent mortality 


Lbs/acre 1413051 Dimilin 
0.25 94 98 
O21.25 97 98 
0.0625 74 99 
0.0312 75 97 
0.0156 72 96 
0.0078 51 98 
0.0039 22 96 
Check 0 0 


EEE 


TABLE 21. Mortality of 2nd instar gypsy moth larvae 6 days after placement 
on oak foliage treated with BTS-48011l. 


ee 


Lbs/acre ‘Percent mortality 
0.003 100 
0.0015 97 
0.00075 ‘ 75 
0.000375 36 
0.000187 15 
0.0000935 0 
Check 0 


eee eee ee ere eee 


TABLE 22. Mortality of 2nd instar gypsy moth larvae 6 days after placement on 
oak foliage treated with BTS-48011 and exposed to various amounts 


of rain. 
a nn nny dE 
Percent mortality 
Lbs/acre No Rain 0s5 120° Fairy Wes 
0.4 100 100 100 100 
O52 100 100 100 100 
OL 100 100 100 100 
0.05 100 100 100 100 
0.025 100 99 100 100 
0.0125 aes 100 100 100 100 
0.006 100 100 100 100 
0.003 100 100 100 99 


eee eee reer ener eee nn TT 


Two oil formulations of Orthene were tested using cottonseed oil as a 
solvent. We encountered some difficulty in mixing as the material became very 
thick. 


=om 
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Field Studies With Early Dimilin Applications 
in Delaware - 1988 
October 1, 1987 - September 30, 1988 
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Project Number; GM 88.1.,1C 
Project Title: Field Studies With Early Dimilin Applications in Delaware 
= 1988 
Report Period: October 1, 1987 - September 30, 1988 
Report Type: Final 
B eroject Leader: W. McLane, N. Schneeberger, L. Bradley, T. Roland and P, 
Bohne 


The Animal Plant Health Inspection Service, Forest Service, Delaware 
Department of Agriculture and Uniroyal Chemical cooperated in a study to 
determine the usefulness of early applications of Dimilin for gypsy moth 


| control. 


In 1986 the USDA Forest Service, Animal and Plant Health Inspection Service 
(APHIS), West Virginia Department of Agriculture, Pennsylvania Department of 
Environmental Resources and Uniroyal Chemical Company, Inc. cooperatively 
evaluated the effectiveness of Dimilin (diflubenzuron) applied as follows: 


Introduction , 


1. First sign of egg hatch 
2. General hatch (1008) 
3. Standard timing (ca. 30% foliage expansion; lst & 2nd instar) 


The results were not statistically conclusive, however, acceptable foliage 
: protection and population reduction were achieved in several of the early- 
timed blocks to warrant further evaluation (McLane and Schneeberger 1986; 

McLane and Roland 1986). 


The following year (1987) another field evaluation was carried out in West 
Virginia to evaluate Dimilin applied at: 


1. First sign of egg hatch 
2. General hatch (100% egg hatch with some dispersal) 


Populations were significantly reduced in the block treated at general hatch, 
and no noticeable defoliation was detected. Post treatment populations were 
not significantly reduced in the area treated early, however, foliage 
protection was achieved in much of the block. The untreated check area was 
severely defoliated throughout. Based in part on these results, the Dimilin 
label was modified to permit treatment at general hatch (McLane 1987). 


effectiveness of earlier-timed Dimilin applications. The project was a 
cooperative effort between USDA Forest Service and APHIS, Delaware Department 
of Agriculture (DDA), Maryland Department of Agriculture (MDA) and Uniroyal 
Chemical Company, Inc. The objectives of this evaluation were to: 


1. Determine if Dimilin applied at the beginning of egg hatch would 
protect foliage and reduce gypsy moth populations, 


2. Determine the effectiveness of early-timed Dimilin applications 
compared to operationally timed-applications. 
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pee. the Forest Service and APHIS decided to again look at the 


Methods _and Materials 
Project Area Selection 


Nineteen (19) discrete woodlots ranging in size from 45 to 253 acres were 
located in Kent County, Delaware, and Caroline and Queen Annes Counties, 
Maryland, according to the following criteria: 


1. No defoliation present the previous year. 
2. Healthy, building populations with no overt evidence of virus. 
3. Egg mass counts ca. 1000-3000/acre. 


Fourteen (14) woodlots in Kent County, Delaware, were selected to receive the 
Dimilin treatments. These woodlots were previously scheduled for treatment by 
DDA in their planned gypsy moth suppression program. Four woodlots in 
Caroline and Queen Annes Counties, Maryland, and the remaining one in Kent 
County, Delaware served as untreated checks. 


Seven (7) of the 14 woodlots were treated when about 5 percent of the egg 
masses showed signs of hatch (early timing). This was determined by walking 
the most southerly exposed edge of each woodlot daily, and observing a minimum 
of 100 egg masses for any sign of hatch. The woodlots were treated as they 
became ready until a total of 7 were treated. The treatments were made using 
the USDA, APHIS Cessna Ag=truck spray plane on April 11, 1988. The remaining 
7 woodlots were treated on April 26 and 27 by DDA during their 1988 
cooperative gypsy moth suppression project (standard timing). Applications 
were made using a Piper Pawnee Brave spray plane. All treatments were made at 
the rate of 0.03 lbs. active ingredient per acre (2 oz. Dimilin 25W) in 1.0 
gallons total mix per acre. 


Monitoring 


Egg Quality Determinations - During March 1988, 10 egg masses, five above the 
one foot level and five below the one foot level, were collected and returned 
to the laboratory. The egg masses were held in petri dishes at 80°F and 55% 
relative humidity for at least 3 weeks. Emerging larvae were counted as were 
the number of non-eclosed larvae and the percent hatch calculated. A sample 
of larvae from each collection were reared on artificial diet through 4th 
instar to evaluate the general health of the population. 


Foliage Development - At the time of treatment, foliage development estimates 
were made of the overstory and understory vegetation on a Erensec through the 
middle of each woodlot. 


Egg Mass Counts - Ten (10) 1/40 acre fixed radius sampling plots were randomly 
established within the interior of each woodlot for pre- and post-treatment 
egg mass counts. Pre-treatment counts were conducted in March 1988 and post- 
treatment counts in October and November. An analysis of variance was 
conducted on the rate of change in the egg mass counts between treatment 
replicates to determine if population differences were significant. 


Larval Counts ~- Five (5) representative chestnut or white oak trees near the 


center of each woodlot were banded with burlap. Each site was checked weekly 
and the number of larvae under each burlap band was counted and recorded. 
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Total larvae counted were compared between treatments. 


Defoliation Estimates - Ground estimates of defoliation were made at each of 
the ten (10) egg mass survey plot locations in the woodlots. Two observers 
independently estimated oak defoliation (0-100%) at each location. The two 
estimates were averaged and assigned to one of the following categories: 0, 
1-20 percent, 21-40 percent, 41-60 percent, 61-80 percent, and 81-100 percent. 
An analysis of variance test was used to determine if there were significant 
differences between the et 


Aerial detection surveys using sketch mapping ‘techniques and Rand-held 
photography were conducted by DDA. In addition, high altitude color, infrared 
optical bar camera photography was also SEP gerecagge 


Results and Discussion 
The stand Pondit ions at the time of treatmante, are presented in Table 1. Egg 
hatch in the early Dimilin woodlots ranged from 4-13 percent and averaged 8% 
percent overall. The egg hatch was less than 10 percent in 6 of the 7 
woodlots. Foliage development on the oak overstory ranged from 1-10 percent 
and averaged 4 percent overall. Oak leaf expansion was less than 5 percent in 
6 of the 7 woodlots. In the woodlots that received the standard timed 
applications of Dimilin, egg hatch averaged 98 percent (range - 95-100%), and 
oak foliage development averaged 14 percent (range = 10-22%). 


A summary of defoliation estimates and pre- and post-treatment egg mass counts 
is presented in Table 2, Oak defoliation averaged 5% in the standard 
treatments, 54% in the early treatments and 79% in the untreated check areas. 
Defoliation levels were significantly different ( = 0.05) between all of the 
treatments (Figure 1, Table 3). 


Post-treatment gypsy moth populations were reduced by the standard timed 
applications (23%) but increased in the early timed applications (446%) and 
the untreated checks (967%) (Figure 2, Table 3). Post-treatment egg mass 
counts were significantly different between the standard=timed applications 
and the untreated check areas, but not between the early treatments versus 
checks or the standard versus ay SENS (28 02.05), 


Under the conditions of this field marta ee early ined applications of 
Dimilin provided greater foliage protection than not treating at all, but not 
as great as that provided by the standard timed applications. Current gypsy 
moth suppression projects are considered to be successful if defoliation is 
kept to a minimum of about 40 percent. Given this criterion, the early-timed 
Dimilin applications would likely fail to meet foliage protection objectives 
of suppression projects. The early~timed Dimilin applications failed to 
significantly reduce (- = 0.05) residual gypsy moth populations Benet to 
the untreated checks, Oddly enough, there was not a significant ( = 0. 05) 
difference between the standard-timed and early-timed applications either, 
even though egg mass counts were reduced -by the former treatments in all 
woodlots, except one. This can probably be attributed to the limited number 
of woodlots comprising the project area. Additional replicates would likely 
have minimized the influence of any extreme meted eis Ease variation. ; 


This field evaluation did not demonstrate the- preeeten aera of foliage 
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' protection that was suggested by the: 1987: project. Why this occurred is open 
to speculation. Misapplication in all seven blocks is not likely since the 
treatments were made during very favorable weather conditions, and spray 
deposit was observed on the spray cards in all of the treatment blocks. 
Perhaps some investigations should be initiated to determine if these 
disappointing results are related to limitations of the 25w formulation. The 
early-timed applications in 1987 were made with Dimilin 25W and Dimilin 2F 
formulations. We do know that the Dimilin 25wW formulation is very susceptible 
to evaporation. It should also be noted that population reduction (23%) with 
the standard application was much less than one would expect. A reduction of 
90-95% should have occurred, 
In summary, the results of this field evaluation support the need to apply 
Dimilin 25W when general hatch has occurred (100%) and the larvae begin 
dispersing, Additional laboratory evaluations are recommended to determine 
the extent of Dimilin 25W formulation limitations, if any. 
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Table 1. Insect and host foliage development at the time of treatment. 1988 
Early Dimilin Evaluation. 


Spray Percent Percent oak 
Treatment dates e hatch leaf expansion 
———————— a ECA Sat expansion 
Standard 4/26-27 98 14 
Early 4/11 8 4 
Check | @eN/A N/A N/A 


ST ST RTT ge a a 


Table 2. Average oak defoliation levels and pre and post-treatment egg mass 
counts by treatment. 1988 Early Dimilin Evaluation. 


Pre-treat. Post-treat. 
Oak egg masses egg masses percent 
Treatment N defoliation per_ acre per acre change 
Standard a 5 1549 1011 -23 
Early 7 54 1709 8062 446 
Check : 5 79 L337, 10860 967 


ee 


Table 3. Interactions that show significant differences (oc=.05) between 
treatments. 1988 Early Dimilin Evaluation 


—_--————————————————— 
SO 


Comparison 


Standard Early Early 
vs. vs. VS. 
Variable check check standard 
NN ES 
Oak defoliation yes yes yes 
Percent change of EM/A yes No No 
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Field Studies With Low Volume Applications 
of Dimilin 2F (Special) 1989 
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Field Studies with Low Volume Applications 
of [Tlimilin 2F (Special) 


19893 


W. McLane, J. Finney, KH. Tanner, and F. Bohne 


Table i. Fercent population change based on pre- and post-spray 
egg mass counts 


SS = SSS SS STON 


Pre-spray Post-spray Fercent 
Treatment EM/acre EM/acre change 
T2GmOs. he hee bh Gene Sect oi 
64 oz. he edehe 10 = 93900 
oa Ose eo 4 ~aon. Gy 
Se Yabop, Ms Ae G6 - 94 
Control 334 2, 459 £91006 


Table 2. An estimate of the Dimilin spray ¢micrograms/cm* AI? 
found on oak foliage when aerially applied at 126 and 
Con eae 


os2 fl. OZ. per acre 


‘ rat | 
filcrogram/cin~ 
Rate NM Tree Poqe.s 


section Meanta? Meanibs Error 
a Re MLB lade 


Lobe tA Ola A BOO both OnOOS ia -2.904 G.04 
290 lower 0.90676 = eek 0.06 
250 upper O,0L202 Rob apg es eo 
Jet. (OL aA JOO bath 0.01413 aaah eal 0.94 
Fue) lower 0.01148 leo ey 
250 upper 0.01698 eee O. OY 


CC eee eee 


(a! Calculated using the geometric mean method. 


(b) Transformed from LogiO mean value. 


Numerous laboratory and limited field studies indicate that Dimilin can be 
euccessfully applied at dosages lower than those presently used C¢McLane and 
Finney) and CHerbaugh, McLane and Finney)]. With increasing concerns of 


environmentalists and the general public about the use of all pesticides, it 


is important that we use the smallest effective amount possible. [limilin 25W 


is presently used at .03 lbs. AI/gallon/acre. 


Turing 1989 field studies continued with ULV applications of Dimilin 2F 


(Special? as well as lower dosages of each formulation. 





Table 3. Treatments for 1989 [limilin ULY and low dosage studies 
Formulation [osage/rate Acres treated 
Dimilin 25W 03 Ibs.AI/1280z/acre 200 
Cini bin 25 .O15lbs.AI/1280z/acre 209 
[timilin 2F ¢SP) O03 lbs.ALl/320z/acre 200 
Pim lin 2k easr) oe »~O1S5lbs.AI/320z/acre 200 
Him tine 2k fSr 2-03 lbs.Al/160z/acre 200 
Uaimilin 4F 203 elbs. aly l2So07/acre 400 
Control == 290 


Approximately 400 acres were treated with a Dimilin 4F (flowable) formulation. 
Methods and Techniques 


Twenty-four woodland plots were established on state game lands in Elk and 
Jefferson Counties, Fennsylvania. Flots were square and 50 acres in size and 
located a minimum of 400 feet apart. Houndary lines were surveyed and marked 
with fluorescent orange tape and each corner tree was marked with double 
fluorescent orange tape and a tag identifying corners and plot numbers. Floats 


were located so that there would be a maximum number of corners on or near 


roadways. 


ch 


Treatment evaluation consisted of pre- and post-spray eqg mass counts, ega 
hatchability tests, post-spray larvae counts under burlap, defoliation 


observations and residue work using wash-off and HPLC techniques. 


Within the center 10 acres of each plot, 10 prism points were established, 5 
points on 2 parallel lines. [uring March and early April, pre-spray eqgq mass 
numbers were recorded on each prism tree and within each fixed radius plot. 
Frism tree DIBH was also recorded. A limited number of eqqg masses were 
collected from the field and returned to the laboratory for hatchability 


tests. Hatch was uniform at 80> percent with little virus load. 


Rurlap was placed on 5S oak trees at random in the center 10 acres of one oict 
In @ach treatment. Three counts were made on the number of gypsy moth larvae 
under each band following treatment. After each reading, all larvae were 


removed from under the burlaps. 


At peak defcliation time ‘early July), a survey was conducted from the ground. 
Total defoliation of all oak species was estimated at each prism point withir 


@ach experimental olot. 


Within 4 ours of treatment, foliage was collected in one plot each of the 


Vite 


4 


128, 32 and 16 ounce treatments. Foliage was collected from the top, mid- and 


lower crown of 10 trees within each plot. From each tree and each location 
within the crown, foliage was collected at each cardinal direction. 
Ten leaves were selected from HFLC work and 10 for wash-off work at 


Fennsylvania State University. 


All foliage was shot out of the trees using a l2-gauge shotgun with 2.75 and 3 


inch shells. This technique worked very well except for some black and blue 


shoulders. 


Foliage was shipped to the USA, AFHIS National Monitoring Laboratory at 


Gulfport, Mississippi for HFLC analysis. Ms. J. Finney, assisted by Ir. 


Yendol’s staff at Pennsylvania State University, did the wash-off. 


An APHIS Cessna Aq-truck aircraft was used to apply all treatments. 

Applications of 128 ounces per acre were made with 8004 flat fan nozzles with 
lesser amounts applied through 8002 nozzle tips. The aircraft sprayed a 75- 
foot swath at 120 mph, appr ximately 30 feet above the target foliage. Raom 
pressure was 40 psi. : Screens of 50 mesh size were used in each nozzle and in 


the nurse tank. 


The aircraft was calibrated over the first spray plot. Mixing was done in a 
nurse tank and then pumped inte the aircraft. Additions for the Dimilin 2F 
Special}? were added as a tank mix at the base of operations, Duboi=z pe Ce a 


A timer was used to aid calibration. 


All applications were made in the morning hours between 6&:00-12:00 AM startin 
6/1 and 6/3. Temperatures ranged between 50° - 75°F. fAnolication was 
terminated when winds exceeded & mph. Humidity was in the 40-69 percent 


range. 


Gypsy moth size during the treatment time ranged, the majority being early to 


late 2nd instar larvae. In general, foliage was expanded 40-60 percent. 
Results 


All treatments gave excellent gypsy moth papulation reduction based on eqa 
mass counts. The ULV and low dosage treatment were as effective as the 
standard of Dimilin 25W. However, it was unfortunate that a population 
reduction also occurred in the untreated controls and therefore these data may 


be questionable at best. 


We had problems mixing the emulsifiers and additives with the Dimilin 2° 


formulation in the field. Although we did use a considerable amount of 


emulsifier, the mix was not good. The formulation needs to be worked on to 


correct this problem. 


Once the material was in the aircraft, it dispersed fine and cause no blockage 


of nozzles or screens. 


A significant amount of rainfall occurred during the G-day period following 
treatments. However, this should have had no effect on the efficacy ‘McLane 


and Finney). 


rOliage protection was excellent in all treatments and larvae under burlap 


were greatly reduced in all treatment plots. 


t= 


As was the case in our 1988 study ‘Yendol See JF the HPLC analysis recavered 
nearly as much Dimilin 2f ¢Special) in the 32 ounce/acre treatment as [limilin 
2sW in the 128 ounce/acre application. This again demonstrates the excessive 
evaporation taking place with the Dimilin 25W formulation. The Dimilin 2F 
(Special? at 16 ounces/acre had less material on foliage than the Tlimilin 25 


treatment at 128 ounces per acre. 


Most Dimilin 25W was found high up in the tree ‘twice that found in the a 


or lower crown), whereas the [limilin 2F at i 


mm 
p 

= 
3 
r3 


GUncCeS Was very uniform 
in its deposit from top to lower crown. This more than Likely was due to +h 
Tiner droplets produced by the 8002 flat fan tips being able to penetrate th 
foliage canopy more efficiently. Most larger droplets produced by the 8004 


flat fan tips stayed near the top of the tree crown. 


The wash-off tests conducted at Pennsylvania State also identify most of the 
[imilin 25W at 128 ounces per acre as being high up in the tree and the 


Qimilin 2F (Special) as being more uniform throughout the tree. 


Based on 1988 and this year’s data, it is evident that ULV applications of 


[limilin 2F Special) can be just as effective as the standard fermulation now 


being used at 128 ounces per acre. It is therefore time to conduct a pilot 
test with Dimilin 2F ¢Special) so that operational programs can use it in the 
near future. However, before this can happen, the formulation has to be 
improved so that mixing does not have to take place in the field. If thiz 


requires registration, it must be addressed as soon as possible. 


The Dimilin 4F formulation performed very well based on efficacy, mixing and 
handling. This is a formulation that should be registered for use as the 
Uimilin 25W is presently used. It could also be used as a Special for ULY 


applications. 


Again, as in y low dosages were very effective. It 15 important that 
this work continue so that lower dosages can someday be used te ease the 


environmental cancerns. If lower dosages are not available far use in the 


future. we may not have [Timilin to use at all. 


Table 4. Fercent population change based on pre- and oest-spray 
egg mass counts 








Dosage/rate re Fost) Farcent 
Formulation lbs. Al/oz/acre Egq masses/acre E masses/acre change 
Timilin 235W ~03/12802 G30 14 eee hee 
himilin 25 -OLS/ 12802 a44 v2 cali hoy 
Dimilin 2R65R) .03/32o0z 304 3 = eee 
Mimilin 2hepSh) .015/3202 1902 0 =i) 
Lim ime reore) 1. O37 OOF AOS i = 388 
Ctimilin 4F Piste oOr 946 qa codec 
Control 53627 369 =~ ak 





p er average of 4 spray pilots 


ma” Aavernazge oat S untreated plots 


Table 5S. Average number of larvae under burlaps after spraying 
and percent defoliation at peak defoliation time 


Dosage/rate Larvae under Percent 
Formulation lbs.Al/oz/acre burlap defoliation | 
Timilin 25W -93/1280z Les 0-10 
Dimilin 25 sOLa/ 125002 0 O-19 | 
[Ttimilin 2F¢SPF) 60373202 233 0-19 
[iimilin 2F¢SP) . 9135/3202 Q 0-10 
Dimilin 2F¢SP) . 93/160z -66 0-10 | 
Uimilin 4F »93/1280z2 — 0-19 | 
Control == 6.388 20-30 


Table 6 Rainfall during and after application time | 
Cate Inches rain 
6/1 0.48 
ore 9,9 
6/3 ee 
6/4 Dade 
6/35 0%. 46 
6/6 ead 
6/7 Pact, 
6/8 ).O1 
6/9 0. OF 
ar ik® ser, 


10 


Table 7. Average pom of Dimilin recovered from 10 trees at 
Various canopy locations 





[losage/rate Average 
Formulation lbs.Al/oz/acre High Medium Low 3 locations 
[Tlimilin 25 ~03/126o62 2.047 1092 6.3931 eacthet 
Dimilin 2F ¢SP) . 03/3202 and 2.01 1.829 2.046 
Dimilin 2F ¢SF) - 03/1602 846 - 838 me eee ar . 909 
Control -- ‘ec gha Aa cc aa 5 


Table 8. Average fluorescence af dye recovered from 10 trees at 
Various Canopy locations — 











[losage/rate Average 
Formulation lbs.Al/oz/acre High Medium Low 2 locations 
[timilin 25W 203722008 364 Set 248 Ciel 
Dione or pecs 320= 373 924 428 449 
Linilinecr tok? 203/160 200 Zou 307 22 
Control =a che ee 110 105 
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